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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polyvinyl alcohol-based 

thermosetting binder resin composition having excellent electrolyte 

resistance at a high temperature (50*^C) close to an upper limit 

temperature in using a lithium secondary battery and excellent 

elasticity and flexibility, and causing no crack, no peeling and no 

falling of a mix layer in a manufacturing process; mix slurry having ^r^ii^ /^::Lii 

the thermosetting binder resin composition and a positive electrode ^V:»^^$M 

active material or a negative electrode active material; an electrode I t J^^* ^ 

obtained by applying the mix slurry to a collector and drying it; a ©'^'^-©J^-^ W-^^ 

nonaqueous electrolyte secondary battery capable of substantially 
reducing a decline of energy capacity in a charge and discharge 
cycle at 50^C by using the electrode. 

SOLUTION: (A) Thermosetting polyvinyl alcohol-based resin, (B) an 
acrylic resin-based plasticizer and (C) the thermosetting binder 
resin composition containing a solvent; a thermosetting polyvinyl 
alcohol-based binder resin having a thermosetting unit shown by 
general formula (III) and the thermosetting binder resin composition 
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* NOTICES * 

iTPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] (A) The thermosetting binder resin constituent characterized by including thermosetting polyvinyl 

alcohol system binder resin, (B) acrylic resin system plasticizer, and the (C) solvent. 

[Claim 2] (A) The thermosetting binder resin constituent according to claim 1 with which a component is 

characterized by having the thermosetting unit shown by the general formula (I). 

[Formula 11 
CHaCH 

OCO-R-COOH 

(R expresses the organic radical of bivalence among a formula.) 

[Claim 3] (B) The thermosetting binder resin constituent according to claim 1 characterized by a component 
being the derivative of the polymerization object of the monomer shown by the general formula (II), or this 
polymerization object. 
[Formula 2] 

I (H) 
CH2=C-COO-R2 

(Rl expresses hydrogen or a methyl group among a formula, and R2 expresses hydrogen, a glycidyl group, or 
the alkyl group of the carbon atomic numbers 6-18.) 

[Claim 4] (C) The thermosetting binder resin constituent of claim 1-3 characterized by a component being a 

partially aromatic solvent containing a nitrogen containing organic solvent or it given in any 1 term. 

[Claim 5] General formula (III) Thermosetting binder resin constituent characterized by including the 

thermosetting polyvinyl alcohol system binder resin and the solvent which have the thermosetting unit shown. 

[Formula 3] 
'5H2CH2 

(in) 

iCO-CH-CH-COOH 



2vr 

ic 



(Among a formula, one side expresses hydrogen and, as for R3 and R4, another side expresses an alkenyl 
radical.) 

[Claim 6] The thermosetting binder resin constituent according to claim 5 with which the alkenyl radical in a 
thermosetting unit is characterized by being a dodecenyl radical. 

[Claim 7] The thermosetting binder resin constituent characterized by including the thermosetting binder resin 
and the solvent whose soluble parameters are 24.5-26.5(MJ/m3) 1/2. 

[Claim 8] the mixture characterized by including the thermosetting binder resin constituent, and positive active 
material or a negative-electrode active material of claim 1-7 given in any 1 term — a slurry, 
[Claim 9] the mixture according to claim 8 characterized by positive active material being the lithium content 
metal multiple oxide which can insert and emit a lithium ion reversibly by charge and discharge — a slurry. 
[Claim 10] the mixture according to claim 8 characterized by a negative-electrode active material being the 
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carbon material which can insert and emit a lithium ion reversibly by charge and discharge — a slurry. 

[Claim 11] the mixture of claim 8-10 given in any 1 term ~ the electrode characterized by applying a slurry to a 

charge collector, drying and being obtained. 

[Claim 12] The nonaqueous electrol>te system rechargeable battery characterized by using an electrode 
according to claim 1 1 . 

[Claim 13] the mixture with which an electrode contains a thermosetting binder resin constituent, and positive 
active material or a negative-electrode active material in the nonaqueous electrolyte system rechargeable battery 
containing an electrode and the electrolytic solution containing a chain-like org2uiic solvent — the nonaqueous 
electrolyte system rechargeable battery with which a slurry is applied to a charge collector, and it dries, and is 
obtained, and the soluble parameter (SP value) of this thermosetting binder resin and the difference of SP value 
of this chain-like organic solvent are characterized by being or more 3(MJ/m3) 1/2. 

[Claim 14] The nonaqueous electrolyte system rechargeable battery according to claim 13 with which a degree 
of swelling [ in / the degree of swelling in 50 degrees C of the thermosetting binder resin to the electrolytic 
solution is larger than the degree of swelling in 25 degrees C, and / 50 degrees C ] is characterized by being less 
than 10%. 

[Claim 15] The nonaqueous electrolyte system rechargeable battery according to claim 13 characterized by 
thermosetting binder resin having winding nature. 

[Claim 16] Thermosetting binder resin is a general formula (III). Nonaqueous electrolyte system rechargeable 

battery according to claim 1 3 characterized by being thermosetting polyvinyl alcohol system binder resin which 

has the thermosetting unit shown. 

[Formula 4] 
^H2C H2 

(in) 

)CO-CH-CH-COOH 



ic 



(Among a formula, one side expresses hydrogen and, as for R3 and R4, another side expresses an alkenyl 
radical.) 

[Claim 17] The nonaqueous electrolyte system rechargeable battery according to claim 16 with which the 
alkenyl radical in a thermosetting unit is characterized by being a dodecenyl radical. 
[Claim 18] The nonaqueous electrolyte system rechargeable battery according to claim 13 with which a 
thermosetting binder resin constituent is characterized by including (A) thermosetting polyvinyl alcohol system 
binder resin, (B) acrylic resin system plasticizer, and the (C) solvent. 

[Claim 1 9] General formula for the electrode materials of a nonaqueous electrolyte system rechargeable battery 

(III) Thermosetting polyvinyl alcohol system binder resin which has the thermosetting xmit shown. 
CH2CH2 

I (in) 

OCO-CH-CH-COOH 



I i 

K3 r<4 



(Among a formula, one side expresses hydrogen and, as for R3 and R4, another side expresses an alkenyl 
radical.) 

[Claim 20] Thermosetting polyvinyl alcohol system binder resin according to claim 19 with which the alkenyl 
radical in a thermosetting unit is characterized by being a dodecenyl radical. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] ttiis invention — the thermosetting binder resin constituent of a polyvinyl alcohol 
system, and a mixture ~ it is related with the thermosetting polyvinyl alcohol system binder resin for the 
electrode materials of a slurry, an electrode, a nonaqueous electrolyte system rechargeable battery, and a 
nonaqueous electrolyte system rechargeable battery. 

[0002] 

[Description of the Prior Art] The miniaturization of electronic equipment and portable-ization progress, energy 
density is high as the power source, and a long lasting rechargeable battery is desired. In recent years, the 
nonaqueous electrolyte system rechargeable lithiimi-ion battery (henceforth a lithium secondary battery) which 
can improve an energy density sharply is developed, and it has spread quickly. The carbon material which has 
the multilayer structure in which insertion (formation of a lithium intercalation compound) and emission of a 
between [ the layers of a lithium ion ] are possible as an active material of a negative electrode is mainly used 
for this lithium secondary battery, using a lithium content metal multiple oxide as an active material of a 
positive electrode, the electrode plate of a positive electrode and a negative electrode — these active materials 
and a binder resin constituent (solvents, such as a binder resin + N-methyl-2-pyrrolidone or water) — kneading - 
- a mixture — a slurry is prepared, the double spread of this is carried out on the metallic foil which is a charge 
collector, desiccation removal of the solvent is carried out, and it is pressed and produced with the roll press 
machine after forming a binder layer. As this binder resin, polyvinylidene fluoride (henceforth PVDF) is used 
abundantly for the positive electrode and the negative electrode. 

[0003] However, since the adhesion of the interface of a charge collector and a binder layer is inferior when 
PVDF is used as binder resin, (1) A part or all of a binder layer exfoliates and falls out from a charge collector 
at the process which winds decision of the plate of a positive electrode and a negative electrode, or the 
aforementioned plate around a curled form through a separator. (2) Since the carbon material of a negative- 
electrode active material expands and contracted by the charge and discharge of a lithium secondary battery, 
there are problems, like a part or all of a binder layer exfoliates and falls out from a charge collector, and it had 
become the cause of a fall of the energy capacity in the charge-and-discharge cycle of a lithium secondary 
battery. 

[0004] As the solution approach of this problem, vinylidene fluoride is used as a principal component and JP,6- 
172452,A has the indication of using the vinylidene fluoride system copolymer obtained by this by 
copolymerizing little partial saturation dibasic-acid monoester. However, when such a vinylidene fluoride 
system copolymer is used as binder resin. The resistance over the electrolytic solution poured in by the fall of 
(1) crystallinity after winding while the adhesion of the interface of a charge collector and a binder layer 
improves sharply (It is hereafter called electrolytic-solution-proof nature) falls, become easy to swell, and 
contact of the interface of a charge collector and a binder layer and contact between the active materials in a 
binder layer become loose. This leads to collapse of the electric conduction network of the whole plate, and the 
energy capacity of a cell falls. (2) Under the high voltage, the decomposition accompanied by desorption and 
generation of strong corrosive hydrogen fluoride becomes easy to take place, intemal pressure rises, there is evil 
of a cell stopping fiinctioning, and it has not resulted in solution of an essential problem, 

[0005] Moreover, using diene system synthetic rubber, such as styrene butadiene rubber (henceforth SBR), for 
JP,5-74461,A is proposed as binder resin which replaces **********^ such as PVDF. however — although 
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diene system synthetic rubber, such as SBR, has many which have electrolytic-solution-proof nature good in 
itself — a mixture — the stability of the active material in the inside of a slurry is remarkably inferior, and an 
active material tends to sediment. For this reason, since addition of thickeners, such as a cellulose, or a surface 
active agent was needed and these additives dissolved in the electrolytic solution, there was a problem to which 
the energy capacity of a lithium secondary battery falls. On the other hand, the ingredient system in which the 
above-mentioned fluorine-containing ****** differ in a property with the binder resin of a rubber system is also 
proposed. For example, JP,9-1 15506,A, JP,1 1-67215,A, JP,1 1-672 16,A, and JP,1 1-25091 5,A have the 
indication of the hydrogen bond mold binder resin which makes polyvinyl alcohol a subject. 
[0006] However, since each of these polyvinyl alcohol system binder resin is thermoplasticity, Since it is the 
hard polymer which electrolytic-solution-proof nature hot [ near the use upper limit temperature of a lithium 
secondary battery ] (50 degrees C) is inadequate, and the elevated-temperature life of a lithium secondary 
battery is short, and has crystallinity. In independent use, flexibility and flexibility are inadequate, the crack of a 
binder layer, and exfoliation and omission occur at roll press shaping or a winding process, and there is a 
problem of being hard to produce a normal lithium secondary battery. 
[0007] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the thermosetting binder 
resin constituent of the good polyvinyl alcohol system of flexibility and flexibility which is excellent in the 
electrolytic-solution-proof nature in the elevated temperature (50 degrees C) near the use upper lin^t 
temperature of a lithium secondary battery, and does not have the crack of a binder layer, and exfoliation and 
omission at a cell production process, the mixture which has the thermosetting binder resin constituent, the 
positive active material, or the negative-electrode active material of a polyvinyl alcohol system of at least the 
above [ other purposes of this invention ] ~ it is in offering a slvirry. moreover, other purposes of this invention - 
- the aforementioned mixture — it is in offering the electrode obtained by applying a slurry to a charge collector 
and drying. Moreover, other purposes of this invention are to offer the nonaqueous electrolyte system 
rechargeable battery of the elevated-temperature longevity life which can reduce sharply the fall of the energy 
capacity in a 50-degree C charge-and-discharge cycle using the aforementioned electrode. The purpose of 
fiirther others of this invention is to offer the thermosetting polyvinyl alcohol system binder resin for the 
electrode materials of a nonaqueous electrolyte system rechargeable battery. 
[0008] 

[Means for Solving the Problem] this invention — the following thermosetting polyvinyl alcohol system binder 
resin constituents and a mixture — the thermosetting polyvinyl alcohol system binder resin for the electrode 
materials of a slurry, an electrode, a nonaqueous electrolyte system rechargeable battery, and a nonaqueous 
electrolyte system rechargeable battery is offered. 

1. (A) Thermosetting binder resin constituent characterized by including thermosetting polyvinyl alcohol system 
binder resin, (B) acrylic resin system plasticizer, and (C) solvent. 

2. (A) Thermosetting binder resin constituent of one above-mentioned publication with which component is 
characterized by having thermosetting unit shown by general formula (I). 

[0009] 

[Formula 5] 
CH2CH 

I (I) 

OCO-R-COOH 

(R expresses the organic radical of bivalence among a formula.) 

3. (B) Thermosetting binder resin constituent of one above-mentioned publication characterized by component 
being derivative of polymerization object of monomer shown by general formula (II), or this polymerization 
object. 

[0010] 
[Formula 6] 

I (H) 
CH2=C-COC)-R2 
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(Rl expresses hydrogen or a methyl group among a formula, and R2 expresses hydrogen, a glycidyl group, or 
tiie alkyl group of the carbon atomic numbers 6-18.) 

4. (C) Thermosetting binder resin constituent of the above 1-3 characterized by component being partially 
aromatic solvent containing nitrogen containing organic solvent or it given in any 1 term. 

5. General formula (III) Thermosetting binder resin constituent characterized by including the thermosetting 
polyvinyl alcohol system binder resin and the solvent which have the thermosetting unit shown. 



(Among a formula, one side expresses hydrogen and, as for R3 and R4, another side expresses an alkenyl 
radical.) 

6. Thermosetting binder resin constituent of five above-mentioned publication with which alkenyl radical in 
thermosetting unit is characterized by being dodecenyl radical. 

7. Thermosetting binder resin constituent characterized by including thermosetting binder resin and solvent 
whose soluble parameters are 24.5-26.5(MJ/m3) 1/2. 

[0012] 8. the mixture characterized by including the thermosetting binder resin constituent, and positive active 
material or a negative-electrode active material of the above 1 -7 given in any 1 term ~ a slurry. 

9. the mixture of eight above-mentioned publication characterized by positive active material being the lithium 
content metal multiple oxide which can insert and emit a lithium ion reversibly by charge and discharge — a 
slurry. 

10. the mixture of eight above-mentioned publication characterized by a negative-electrode active material 
being the carbon material which can insert and emit a lithium ion reversibly by charge and discharge — a slurry. 

1 1 . the mixture of the above 8-10 given in any 1 term ~ the electrode characterized by applying a slurry to a 
charge collector, drying and being obtained. 

12. The nonaqueous electrolyte system rechargeable battery characterized by using the electrode of 1 1 above- 
mentioned publication. 

13. the mixture with which an electrode contains a thermosetting binder resin constituent, and positive active 
material or a negative-electrode active material in the nonaqueous electrolyte system rechargeable battery 
containing an electrode and the electrolytic solution containing a chain-like organic solvent ~ tiie nonaqueous 
electrolyte system rechargeable battery with which a slurry is applied to a charge collector, and it dries, and is 
obtained, and the soluble parameter (SP value) of this thermosetting binder resin and the difference of SP value 
of this chain-like organic solvent are characterized by being or more 3(MJ/m3) 1/2. 

14. The nonaqueous electrolyte system rechargeable battery of 13 above-mentioned publication characterized 
by a degree of swelling [ in / the degree of swelling in 50 degrees C of the thermosetting binder resin to the 
electrolytic solution is larger than the degree of swelling in 25 degrees C, and / 50 degrees C ] being less than 



15. The nonaqueous electrolyte system rechargeable battery of 13 above-mentioned publication characterized 
by thermosetting binder resin having winding nature. 

16. Thermosetting binder resin is a general formula (III). Nonaqueous electrolyte system rechargeable battery of 
1 3 above-mentioned publication characterized by being thermosetting polyvinyl alcohol system binder resin 
which has the thermosetting xmit shown. 

[0013] 



[0011] 




€0-CH-CH-COOH 



(in) 



u 



10%. 




iCO-CH-CH-COOH 
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(Among a formula, one side expresses hydrogen and, as for R3 and R4, another side expresses an alkenyl 
radical.) 

17. The nonaqueous electrolyte system rechargeable battery of 16 above-mentioned publication with which the 
alkenyl radical in a thermosetting unit is characterized by being a dodecenyl radical. 

18. The nonaqueous electrolyte system rechargeable battery of 13 above-mentioned publication with which a 
thermosetting binder resin constituent is characterized by including (A) thermosetting polyvinyl alcohol system 
binder resin, (B) acrylic resin system plasticizer, and the (C) solvent, 

19. General formula for the electrode materials of a nonaqueous electrolyte system rechargeable battery (III) 
Thermosetting polyvinyl alcohol system binder resin which has the thermosetting unit shown. 

[0014] 



(Among a formula, one side expresses hydrogen and, as for R3 and R4, another side expresses an alkenyl 



20. Thermosetting polyvinyl alcohol system binder resin of 19 above-mentioned publication with which the 
alkenyl radical in a thermosetting unit is characterized by being a dodecenyl radical. 



[Embodiment of the Invention] In the thermosetting binder resin constituent of this invention, (A) thermosetting 
polyvinyl alcohol system binder resin is obtained by introducing a thermosetting unit into polyvinyl alcohol 
system resin. For example, the polyvinyl alcohol system resin which introduced the carboxyl group, the epoxy 
group, etc. as a thermosetting unit is mentioned. Among these, the polyvinyl alcohol system resin which 
introduced the carboxyl group is desirable in respect of coexistence of thermosetting and preservation stability, 
and it is points, such as carboxyl group plug and go integration, especially, and is a general formula (I). 



The polyvinyl alcohol system resin which has the thermosetting unit shown by (R expresses the organic radical 
of bivalence among a formula) is more desirable. These (A) components are independent or it is desirable to 
combine two or more kinds and to use. 

[0017] Installation of a thermosetting xmit shown by the above-mentioned general formula (I) to polyvinyl 
alcohol system resin is usually performed by making a cyclic anhydride react to polyvinyl alcohol system resin. 
Under the present circumstances, if an alkenyl succinic-acid anhydride is used as a cyclic anhydride, it is a 
general formula (III). The thermosetting polyvinyl alcohol system binder resin which has the thermosetting unit 
shown is obtained. Unless it refuses especially the following, a "cyclic anhydride" shall contain a "alkenyl 
succinic-acid anhydride." 

[0018] As polyvinyl alcohol system resin, although there is especially no limit, they are points, such as 
electrolytic-solution-proof nature, more than 85 mol % has a desirable saponification degree (JIS K 6726: based 
on the test method of polyvinyl alcohol), more than its 90 mol % is more desirable, more than its 95 mol % 
especially is desirable, and more than its 98 mol % is very desirable. Moreover, 500-5,000 are desirable, as for 
average degree of polymerization (JIS K 6726: based on the test method of polyvinyl alcohol), 1,000-3,000 are 
more desirable, and it is desirable that it is especially 1 ,500-2,500. average degree of polymerization is less than 
500 — a mixture ~ when it is [ that the active material in a slurry tends to sediment ] inferior to preservation 
stability and average degree of polymerization exceeds 5,000, there is an inclination for the solubility to a 
solvent to fall and for handling to become difficult. 
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[0015] 



[0016] 



[Formula 10] 
CH2CH — 
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[0019] In addition, the above-mentioned polyvinyl alcohol system resin may be various kinds of denaturation 
objects (for example, thing by which the long-chain alkyl group etc. was partially introduced into the side 
chain). These polyvinyl alcohol system resin is independent, or is combined two or more kinds and used. 
Although there is especially no limit, as the above-mentioned cyclic anhydride, for example A 
tetrahydrophthalic 2uihydride, A methyl tetrahydrophthalic anhydride, a trialkyltetrahydrophthalic acid 
anhydride, A hexahydrophthalic anhydride, a methyl hexahydrophthalic anhydride, A NAJIKKU acid 
anhydride, a methyl NAJIKKU acid anhydride, a methyl 2 permutation butenyl tetrahydrophthalic anhydride, 
An itaconic-acid anhydride, a succinic-acid anhydride, a citraconic anhydride, a dodecenyl succinic-acid 
anhydride, A maleic-acid anhydride, the maleic-acid anhydride addition product of a methyl cyclopentadiene, 
Alkylation and an alkylene tetrahydrophthalic anhydride, a phthalic-acid anhydride, A chlorendic anhydride, a 
tetrachlorophthalic anhydride, a tetrabromophthalic anhydride, a tricarballylic acid anhydride, the Reno Laing 
acid addition product of a maleic-acid anhydride, the sorbic-acid addition product of a maleic-acid anhydride, 
trimellitic anhydride, etc. are mentioned. Among these, a succinic-acid anhydride with little steric hindrance is 
desirable in respect of reactivity with the alcoholic hydroxyl in poljrvinyl alcohol system resin, the 
thermosetting of the (A) component obtained, etc. These cyclic anhydrides are independent, or are combined 
two or more kinds and used. 

[0020] General formula (III) As an alkenyl succinic-acid anhydride used in order to manufacture the 
thermosetting polyvinyl alcohol system binder resin which has the thermosetting unit shown, although there is 
especially no limit, what is points, such as flexibility and flexibility, and has a dodecenyl radical (alkenyl 
radical of a carbon number 12) is desirable. These alkenyl succinic-acid anhydrides are independent, or are 
combined two or more kinds and used. Moreover, cyclic anhydrides other than an alkenyl succinic-acid 
anhydride may be used together for the purpose of thermosetting, crystalline accommodation etc. 
[0021] It is desirable that the acid-anhydride radical of a cyclic anhydride is 0.01-0.50Eq to lEq of alcoholic 
hydroxyls of polyvinyl alcohol system resin, as for the reaction rate of cyclic anhydrides other than polyvinyl 
alcohol system resin and an alkenyl succinic-acid anhydride, it is more desirable that it is 0.03-0.30Eq, and it is 
desirable that it is especially 0.05-0.20Eq. When there is an inclination for the thermosetting of the (A) 
component obtained as the acid-anhydride radical of a cyclic anhydride is less than 0.01 Eq to fall, and for 
electrolytic-solution-proof nature to fall and it exceeds O.SOEq, there is an inclination for the crosslinking 
density after heat curing to become large too much, to become brittle, for the crack of the binder layer in a cell 
production process, and exfoliation and omission to occur, and for there to be an inclination which a normal cell 
stops being able to produce easily, and for a cyclic anhydride to remain as an unreacted object. 
[0022] Although there is especially no limit, 0.001 -O.SOEq has the desirable acid-anhydride radical of an 
alkenyl succinic-acid anhydride (cyclic anhydride besides +) to lEq of alcoholic hydroxyls of polyvinyl alcohol 
system resin, the reaction rate of polyvinyl alcohol system resin and an alkenyl succinic-acid anhydride (cyclic 
anhydride besides +) has more desirable 0.005-0. 30Eq, and especially its 0.01-0.20Eq is desirable. If the acid- 
anhydride radical of an alkenyl succinic-acid anhydride (cyclic anhydride besides +) is less than 0.00 lEq If 
there is an inclination which becomes inadequate [ flexibility, flexibility, etc. ], and there is an inclination for 
thermosetting to fall and for electrolytic-solution-proof nature to fall and it exceeds O.SOEq The crosslinking 
density after heat curing becomes large too much, become brittle, and the crack of a binder layer, and 
exfoliation and omission occur in a cell production process. There is an inclination for there to be an inclination 
which a normal cell stops being able to produce easily, for there to be an inclination for crystallinity to fall and 
for electrolytic-solution-proof nature to fall, and for an alkenyl succinic-acid anhydride (cyclic anhydride 
besides +) to remain as an unreacted object. 

[0023] As for the reaction of the above-mentioned polyvinyl alcohol system resin and a cyclic anhydride, it is 
desirable among an organic solvent to carry out in the anhydrous condition substantially. Especially a limit does 
not have an organic solvent. For example, a N-methyl-2-pyrrolidone, Amides, such as N,N-dimethylacetamide 
and N.N-dimethylformamide N and N-dimethyl ethylene urea, N, and N-dimethyl propylene urea. Lactone, 
such as urea, such as tetramethyl urea, gamma-butyrolactone, and gamma-caprolactone Carbonate, such as 
propylene carbonate, a methyl ethyl ketone. Ketones, such as methyl isobutyl ketone and a cyclohexanone, 
ethyl acetate, N-butyl acetate, butyl-cellosolve acetate, butyl carbitol acetate, Sulfones, such £is hydrocarbons, 
such as glymes, such as ester, such as ethylcellosolve acetate and ethyl carbitol acetate, a jig lime, a TORIGU 
lime, and tetraglyme, toluene, a xylene, and a cyclohexane, and a sulfolane, are mentioned, among these — 
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coming out — the active hydrogen with which the amides of a nitrogen containing organic solvent and urea are 
desirable with active hydrogen, and they tend to check the reaction of polyvinyl alcohol system resin and a 
cyclic anhydride in respect of ttie high solubility over polyvinyl alcohol system resin, the high reaction 
promotion nature of polyvinyl alcohol system resin and a cyclic anhydride, etc. ~ ****-- it is an absent point, 
and N-methyl-2-pyrrolidone, N,N-dimethylacetamide, N, and N-dimethyl ethylene urea, N, and N-dimethyl 
propylene urea and tetramethyl urea are more desirable, and especially a N-methyl-2-pyrrolidone is desirable 
especially. These organic solvents are independent, or are combined two or more kinds and used. 
[0024] The 50 - 10,000 mass section is desirable to the total amount 100 mass section of poljrvinyl alcohol 
system resin and a cyclic anhydride, the amount of the organic solvent used has the more desirable 200 - 5,000 
mass section, and especially its thing to consider as the 300 - 3,000 mass section is desirable. Solubility is 
deficient in this amount used in under 50 mass sections, and if a lifting and the 10,000 mass sections which 
become empty are exceeded, a reaction will stop easily being able to complete ununiformity-izing and 
hyperviscosity-izing of the system of reaction. 

[0025] 40-250 degrees C is desirable, the reaction temperature of polyvinyl alcohol system resin and a cyclic 
anhydride has more desirable 60-200 degrees C, and especially its thing to consider as 80-150 degrees C is 
desirable. Moreover, 10 minutes or more are desirable, 30 minutes - 10 hours of reaction time are more 
desirable, and it is desirable. [ of especially the thing to consider as 1 - 5 hours ] At less than 40 degrees C, a 
reaction cannot progress [ reaction temperature ] easily, and it is hard to complete a reaction. If reaction 
temperature exceeds 250 degrees C, a system may gel according to side reaction and it will be hard coming to 
control a reaction. Moreover, reaction time stops easily being able to complete a reaction in less than 10 
minutes. 

[0026] In the reaction of polyvinyl alcohol system resin and a cyclic anhydride, a catalyst can be used if needed. 
As a catalyst, for example Triethylamine, triethylenediamine, N.N-dimethylaniline, N,N-diethylaniline, N, and 
N-dimethyl benzylamine, N-methyl morpholine, N-ethyl morpholine, N, and N-dimethyl piperazine, Viridin, 
picoline, 1, the third class amines of 8-diazabicyclo [5, 4, 0] undecene-7 grade, 2-methylimidazole, 2-ethyl 
imidazole, 2-ethyl-4-methylimidazole, 2-methyl-4-methyl imidazole, l-cyanoethyl-2-methylimidazole, 1- 
cyanoethyl-2-phenylimidazole, a 2-phenyl-4-methyl 15-hydroxymethyl imidazole, Imidazole derivatives, such 
as 2-phenyl-4, 5-dihydroxymethylimidazole and l-azine-2-methylimidazole, Organic tin, such as dibutyltin 
dilaurate, 1, and 3-diacetoxy tetrabuthyl distannoxane a tetraethylanmionium bromide and bromination — 
tetrabutylammonium and benzyl-chloride triethyl ammonium — A trioctylmethylanmionium chloride, a 
cetyltrimethylammonium bromide, lodation tetrabutylammonium, iodation dodecyl trimethylanmionium, 
BENJIRUJIMECHIRU tetradecyl ammonium acetate, chlorination tetra-FERU phosphonium, triphenylmethyl 
chloride phosphonixim and bromination — the fourth class onium salts, such as tetramethylphosphonium, — 
Organic phosphorous compounds, such as 3-methyl-l-phenyl-2-phospholene-l -oxide Organic-acid alkali-metal 
salts, such as sodium benzoate and a benzoic-acid potassium. Metal ether compounds, such as metal-carbonyl 
compoimds, such as mineral, such as a zinc chloride, ferric chloride, a lithium chloride, and a lithium bromide, 
and OKUTA carbonyl 2 cobalt (cobalt carbonyl), and tetrabutoxytitanium, are mentioned. These catalysts are 
independent, or can be combined two or more kinds and can be used. The amount of these catalysts used is 0.01 
- 10 mass % extent to the solid content of the system of reaction. The soluble parameters of the thermosetting 
polyvinyl alcohol system binder resin of this invention are 24.5-26.5(MJ/m3) 1/2 preferably [ it is desirable 
and ] to 23.5-27.5(MJ/m3) 1/2, and a pan. 

[0027] As an acrylic resin system plasticizer of the (B) component in this invention, if winding nature is given 

to an electrode, there will be especially no limit, for example, it is a general formula (II). 

[0028] 

[Formula 11] 

I (n) 
CH2=C-COO-R2 

The derivative of the polymerization object of the monomer shown by (Rl expresses hydrogen or a methyl 
group among a formula, and R2 expresses hydrogen, a glycidyl group, or the alkyl group of the carbon atomic 
numbers 6-18) or this polymerization object is desirable. R2 in a general formula (II) The monomer of the alkyl 
group of the carbon atomic numbers 6-18, The derivative of a copolymerization object with the monomer of 
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hydrogen or a glycidyl group or this copolymerization object is more desirable. Rl in a general formula (II) ~ 
the monomer (laurylacrylate) of the alkyl group of the carbon atomic number 12 / Rl has [ R2 / R2 ] especially 
the derivative of the monomer (acrylic acid) copolymerization object of hydrogen desirable at hydrogen from 
hydrogen. Electrolytic-solution-proof nature falls [ the carbon atomic nxmiber of the alkyl group of R2 ] less 
than by six. On the other hand, if a carbon atomic number exceeds 18, polymerization nature will fall. These (B) 
components are independent, or are combined two or more kinds and used. 

[0029] When using laurylacrylate / acrylic-acid copolymerization object as a precursor of the (B) component, 
1,000-1,000,000 are desirable, as for the weight average molecular weight, 1,000-100,000 are more desirable, 
and it is desirable that it is especially 1,000-10,000. If the function as a plasticizer cannot demonstrate [ weight 
average molecular weight ] enough less than by 1,000 but weight average molecular weight exceeds 1,000,000, 
compatibility with the (A) component and the solubility to a solvent will fall, and handling will become 
difficult. Moreover, 10-500 KOHmg/g is desirable, 30 - 200 KOHmg/g of the acid nvimber is more desirable, 
and it is desirable that it is especially 50- 150 KOHmg/g. If the acid number stops being able to derivatize in 
less than 10 KOHmg/g easily and the acid number exceeds 500 KOHmg/g, the function as a plasticizer will fall. 

[0030] (B) When using the derivative of laurylacrylate / acrylic-acid copolymerization object as a component, 
as the derivative, laurylacrylate / acrylic-acid copolymerization object, and a reactant with poly oxazoline, 
polyisocyanate, melamine resin, the poly carbodiimide, polyol, polyamine, an epoxy resin, etc. are mentioned, 
for example. Among these, derivatization is points, such as the Takayoshi plasticity gr2int to compatibility with 
ease and the (A) component, and the thermosetting binder resin constituent of this invention, and the reactant of 
laurylacrylate / acrylic-acid copolymerization object, and an epoxy resin is desirable. 
[0031] As the above-mentioned epoxy resin, for example The bisphenol A mold epoxy resin, A 
tetrabromobisphenol A mold epoxy resin, a bisphenol female mold epoxy resin. The bisphenol A D mold epoxy 
resin, a naphthalene mold epoxy resin, a biphenyl mold epoxy resin, 2 organic- functions aromatic series 
glycidyl ether, such as a tetramethyl biphenyl mold epoxy resin, A phenol novolak mold epoxy resin, a cresol 
novolak mold epoxy resin, Polyfunctional aromatic series glycidyl ether, such as a dicyclopentadiene-phenol 
mold epoxy resin and a tetra-FENI roll ethane mold epoxy resin, A polyethylene-glycol mold epoxy resin, a 
polypropylene-glycol mold epoxy resin, A neopentyl glycol mold epoxy resin, a dibromo neopentyl glycol 
mold epoxy resin, 2 organic-functions aliphatic series glycidyl ether, such as a hexandiol mold epoxy resin, 2 
organic-functions alicyclic glycidyl ether, such as a hydrogenation bisphenol A mold epoxy resin, A trimethylol 
propane mold epoxy resin, a sorbitol mold epoxy resin, 2 organic-functions aromatic series glycidyl ester, such 
as polyfunctional aliphatic series glycidyl ether, such as a glycerol mold epoxy resin, and phthalic-acid 
diglycidyl ester, Tetrahydrophtal acid diglycidyl ester, diglycidyl hexahydrophthalate, 2 organic- functions 
alicyclic glycidyl ester, such as dimer acid diglycidyl ester and hydrogenation dimer acid diglycidyl ester, 2 
organic-functions aromatic series glycidyl amines, such as N and N-diglycidyl aniline, N, and N-diglycidyl 
trifluoro methylaniline, N, N, N*, N'-tetraglycidyl ether -4, 4-diamino diphenylmethane, 1, 3-screw (N and N- 
glycidyl aminomethyl) cyclohexane, Polyfunctional aromatic series glycidyl amines, such as N, N, and O- 
triglycidyl-para aminophenol, An ant cyclic diepoxy acetal, ant cyclic diepoxy AJIPETO, 2 organic-functions 
cycloaliphatic epoxy resin, such as ant cyclic diepoxy carboxylate and vinylcyclohexene dioxide, 
Polyfunctional heterocycle type epoxy resins, such as 2 organic-functions heterocycle type epoxy resins, such as 
diglycidyl hydantoin, and triglycidyl isocyanurate. Two organic functions, such as an organopolysiloxane mold 
epoxy resin, or a polyfunctional silicon content epoxy resin, an epoxy resin above-mentioned NI organic- 
functions type and aliphatic series dicarboxylic acid (a succinic acid ~) A glutaric acid, an adipic acid, a pimelic 
acid, an azelaic acid, a sebacic acid, Dodecane diacid, eicosane diacid, alkylene ether linkage content 
dicarboxylic acid, Alkylene carbonate joint content dicarboxylic acid, butadiene joint content dicarboxylic acid. 
The epoxy resin obtained at the chain expanding reaction with alicyclic and/or dicarboxylic acid (1,4- 
cyclohexane dicarboxylic acid, dimer acid, hydrogenation dimer acid, etc.), such as hydrogenation butadiene 
joint content dicarboxylic acid and dimethylsiloxane joint content dicarboxylic acid, is mentioned. 
[0032] In these, a 2 organic-functions type epoxy resin is desirable in respect of coexistence reversible [ of the 
thermosetting binder resin constituent of the polyvinyl alcohol system of this invention ], and thermosetting etc. 
These epoxy resins are independent, or Eire combined two or more kinds and used. 0.01 -5Eq has the desirable 
epoxy group of an epoxy resin to lEq of carboxyl groups of laurylacrylate / acrylic-acid copolymerization 
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object, the reaction rate of laurylacrylate / acrylic-acid copolymerization object, and an epoxy resin has more 
desirable 0.1 -4Eq, especially its 0.3-3Eq is desirable, and its 0.5-2Eq is very desirable. If the epoxy group of an 
epoxy resin becomes insufficient [ less than 0.01 Eq / compatibility with the (A) component, or the plasticity of 
the thermosetting binder resin constituent of the polyvinyl alcohol system of this invention ] and the epoxy 
group of an epoxy resin exceeds 5Eq, arch forming by side reaction will become excessive, and it will become 
easy to gel the system of reaction. 

[0033] 40-250 degrees C is desirable, the reaction temperature of laurylacrylate / acrylic-acid copolymerization 
object, and an epoxy resin has more desirable 60-200 degrees C, and especially its thing to consider as 80-150 
degrees C is desirable. Moreover, 10 minutes or more are desirable, 30 minutes - 10 hours of reaction time are 
more desirable, and it is desirable. [ of especially the thing to consider as 1 - 5 hours ] If reaction temperature 
cannot complete a reaction easily at less than 40 degrees C and reaction temperature exceeds 250 degrees C, a 
system may gel according to side reaction and it will be hard coming to control a reaction. Moreover, reaction 
time stops easily being able to complete a reaction in less than 10 minutes. 

[0034] As a (C) component in this invention, although there is especially no limit, the organic solvent which 
can be used for the reaction of the polyvinyl alcohol system resin described previously besides water and 
alcohols and a cyclic anhydride is mentioned as it is, for example. Among these, nitrogen containing organic 
solvents, such as amides and urea, are desirable, and the partially aromatic solvent which contains a N-methyl- 
2-pyrrolidone or it especially is more desirable. These (C) components are independent, or are combined two or 
more kinds and used. 

[0035] It is desirable to make the (B) component into 1-50 mass section to the (A) component 100 mass 
section, as for the blending ratio of coal of the (A) component in the thermosetting binder resin constituent of 
this invention, and the (B) component, it is more desirable to consider as 3 - 30 mass section, and especially its 
thing to consider as 5 - 20 mass section is desirable. (B) If plasticization is inadequate in a component being 
under 1 mass section and the (B) component exceeds 50 mass sections, thermosetting will fall and electrolytic- 
solution-proof nature will fall, in addition — the blending ratio of coal of the (C) component ~ a next mixture — 
it is a slurry preparation process, and in order to add the (C) component if needed, it considers as the amount of 
the arbitration which is not diluted too much. In addition, general formula (III) Even if the (B) component is not 
used for the thermosetting binder resin constituent containing the thermosetting polyvinyl alcohol system binder 
resin which has the thermosetting unit shown, it can give winding nature to an electrode. 

[0036] the thermosetting binder resin constituent of this invention — the need — responding — ingredients other 
than (A), (B), and the (C) component, for example, a mixture, — the defoaming agent for improving the 
thixotropy nature grant agent, the thickener, the dispersant, and electrode coating nature for preventing 
sedimentation of the active material in a slurry, various additives called a leveling agent can also be blended. 
[0037] the 1st mixture of this invention — a slurry has the thermosetting binder resin constituent, the positive 
active material, or the negative-electrode active material containing the above-mentioned component (A), (B), 
and the (C) component at least, moreover, the 2nd mixture of this invention ~ a slurry — at least — general 
formula (III) It has the thermosetting binder resin constituent, the positive active material, or the negative- 
electrode active material containing the thermosetting polyvinyl alcohol system binder resin and the solvent 
which have the thermosetting unit shown. As the aforementioned solvent, although there is especially no limit, 
the organic solvent which can be used for a reaction with the alkenyl succinic-acid anhydride (cyclic anhydride 
besides +) described previously besides water and alcohols is mentioned as it is, for example. Among these, 
nitrogen containing organic solvents, such as amides and urea, are desirable, and the partieilly aromatic solvent 
which contains a N-methyl-2-pyrrolidone or it especially is more desirable. These solvents are independent, or 
are combined two or more kinds and used. 

[0038] As an aforementioned positive electrode and an aforementioned negative-electrode active material, if a 
lithixmi ion can be reversibly inserted and emitted by the charge and discharge of a lithium secondary battery, 
there will be especially no limit. The lithium content metal multiple oxide which contains at least one or more 
kinds of metals chosen from a lithium and iron, cobalt, nickel, and manganese as positive active material, for 
example is desirable. On the other hand, as a negative-electrode active material, carbon materials, such as 
amorphous carbon, a graphite, a carbon fiber, corks, and activated carbon, are desirable, and can use a 
composite with metals, such as such a carbon material and silicon, tin, and silver, or these oxides etc., for 
example. These active materials are independent, or are combined two or more sorts and used, in addition, the 
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mixture of a positive electrode — a slimy ~ electric conduction assistants, such as carbon black and acetylene 
black, ~ independent — or two or more sorts can be combined and it can also add. 

[0039] a mixture — the rate of a volume ratio with the thermosetting polyvinyl alcohol system binder resin in a 
slurry, positive active material, or a negative-electrode active material [binder resin / active material] has 
desirable [1/99]- [20/80]. When this rate of a volume ratio [binder resin / active material] breaks out [ the crack 
of a binder layer, and exfoliation and omission ] by the cell production process under in [1/99], it is hard to 
produce a normal electrode and a normal cell and [20/80] is exceeded, there is an inclination for the energy 
capacity of a lithium secondary battery to fall. In addition, about the blending ratio of coal of a solvent, it 
considers as the amount of the arbitration which is not diluted too much. 

[0040] the electrode of this invention — the above — a mixture — a slurry is applied to a charge collector, and it 
dries, and is obtained, and the nonaqueous electrolyte system rechargeable battery of this invention is produced 
using the electrode. About the production approach of a nonaqueous electrolyte system recheirgeable battery, 
there is especially no constraint in the electrode list of this invention, and all can use a well-known approach for 
it. 

[0041] As nonaqueous electrolyte of the nonaqueous electrolyte system rechargeable battery of this invention 
Although there will be especially no limit if the function as a rechargeable battery is demonstrated For example, 
propylene carbonate, ethylene carbonate, butylene carbonate, Carbonate, such as dimethyl carbonate, diethyl 
carbonate, and methylethyl carbonate Lactone, such as ganmia-butyrolactone, trimethoxy methane, 1, 2- 
dimethoxyethane, Ether, such as diethylether, 2-ethoxy ethane, a tetrahydrofuran, and 2-methyl tetrahydrofiiran. 
Sulfoxides, such as dimethyl sulfoxide, 1, 3-dioxolane, Oxo-runs, such as the 4-methyl -1 and 3-dioxolane, an 
acetonitrile, such as nitromethane and a N-methyl-2-pyrrolidone, methyl formate. Methyl acetate, 

butyl acetate, methyl propionate, ethyl propionate, Glymes, such as ester, such as trialkyl phosphate, a jig lime, 
a TORIGU lime, and tetraglyme Ketones, such as an acetone, a diethyl ketone, a methyl ethyl ketone, and 
methyl isobutyl ketone Oxazolidinone, such as sulfolanes, such as a sulfolane, and 3-methyl-2-oxazolidinone 
To organic solvents, such as sultones, such as 1 , 3-propane ape ton, 4-butane sultone, and the North America 
Free Trade Agreement sultone It LiCl(s). LiC104, LiBF4, Lil, LiC14, LiPF6, LiCF3S03, LiCF3C02, and 
LiAsF6, LiSbF6 and LiBlO — CI 10 and LiAlC14 — The solution which dissolved electrolytes, such as LiBr, LiB 
(C2H5) 4, LiCH3S03, LiC4F9S03, and Li(CF3S02) 2N, is mentioned. In these, the nonaqueous electrolyte 
which dissolved LiPF6 in carbonate is desirable. The organic solvent of nonaqueous electrolyte is independent, 
or is combined two or more kinds and used. 

[0042] The soluble parameter (SP value) of the chain-like solvent of nonaqueous electrolyte has a desirable 
tiling with SP value of the binder resin to be used, 3(MJ/m3) 1 / two or more differences. Since the 
compatibility of resin and a solvent will become high too much and the swelling of resin will become easy to 
happen if there are few these differences than 3(MJ/m3) 1/2, it is not desirable. SP values of the ethylene 
carbonate which SP values of the dimethyl carbonate which is the chain-like solvent currently used in the 
example of this invention, and diethyl carbonate are 20.3(MJ/m3) 1/2, and 18.0(MJ/m3) 1/2, and is an annular 
solvent are 30. 1 (MJ/m3) 1/2. 

[0043] In addition, SP value of binder resin is calculated by count from the chemical structure (Toshinao 
Okitsu: "the role of the soluble parameter (SP) to 1DP21 polymer blend", the collection of the 2nd polymer 
ingredients forum summaries, 167-168 (1993)). moreover, SP value of the organic solvent in the electrolytic 
solution is.a value determined as the pure thermodynamics target (A. — F.M.Barton, Chem.Rev., and 75,731 
(1975); — the real study macromolecule for Junji Mukai and a Tokuyuki Kaneshiro; engineer, Tokyo, 
Kodansha, Inc., 1981, P. 80-85; Kazuyuki Mihara:description coating study, Tokyo, Riko Publishing Company, 
Inc., 1971, and P. 1 15-1 16). However, since SP value of PVDF has the great difference in the value of calculated 
value (14.1(MJ/m3) 1/2) and an actual measurement (23.2(MJ/m3) 1/2), SP value of PVDF in this invention 
turns into an actual measurement. 

[0044] Moreover, in the nonaqueous electrolj^e system rechargeable battery of this invention, the degree of 
swelling in 50 degrees C of the thermosetting binder resin to the electrolytic solution is preferably [ less than 
5% of] desirable less than 10%. If the thermosetting binder resin in an ideal binding condition swells too much 
in the electrolytic solution, the distance of between active materials, an active material, and a charge collector 
will separate, and a poor contact will be started. Moreover, if the adhesive strength of thermosetting binder resin 
declines in the electrolytic solution, thermosetting binder resin will exfoliate and a poor contact will be started. 
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For this reason, conductivity falls and all are considered to cause the loss of power by the formation of a short 
life by capacity fall and an internal resistance rise of a cell. 

[0045] As for the thermosetting binder resin of this invention, it is desirable to have winding nature, a negative 
electrode (the rate of solid content volume ratio 90:10 combination article of amorphous carbon of 20 
micrometers of mean diameters, and a thermosetting polyvinyl alcohol system binder resin constituent — ) The 
thing after 150 degrees C / 16-hour vacuum drying is cut off in width-of-face [ of 60nim ] x die length of 20nmi 
within a dry room (temperature of 23**2 degrees C, 5**2% of humidity), a binder layer forming face is carried 
out outside, and is wound aroimd a stainless steel rod with a diameter [ phi ] of 4mm, both ends are piled up, 
and lOOg weight is attached. He holds this condition for 1 minute, and the case where those with winding nature 
and a poor appearance are accepted in the case where a poor appearance, such as a crack and a wrinkling, is not 
accepted in a binder layer front face is made to have no winding nature. 
[0046] 

[Example] Hereafter, this invention is not restricted by these although an example explains this invention in 
more detail. 

To the 11. separable flask equipped with the synthetic agitator, the thermometer, the cooling pipe, distillate 
tubing, and nitrogen gas installation tubing of a Synthetic Example 1 :(A) component polyvinyl alcohol (the 
Unitika, Ltd. make and trade namerUnitika poval UF200G — ) Average degree of polymerization : :5.3 mass % 
51.01g besides 2000 and saponification degree:98-99-mol % and adsorption moisture (150-degree-C hot-platen 
top / loss on drying during 30 minutes), (C) 644g [ of N-methyl-2-pyrrolidones ] (henceforth NMP) and toluene 
lOg equivalent to a component was taught, under nitrogen aeration, stirring, it applied for 30 minutes and the 
temperature up was carried out to 195 degrees C. The middle, from the hit exceeding 185 degrees C, while the 
moisture in a system carried out azeotropy to toluene, it began to distill. After making the moisture in a system 
distill off keeping it warm at this temperature for 1 to 2 hours, and making toluene flow back until it was lost 
substantially, the toluene in a system was distilled off and it cooled to 120 degrees C. The distillate (others 
[ moisture ]) was about 3ml. 

[0047] Subsequently, after adding 7.69g (it is 0.07Eq as an acid-anhydride radical to lEq of alcoholic hydroxyls 
of polyvinyl alcohol) of succinic-acid anhydrides in the dehydration solution of the polyvinyl alcohol in 120- 
degree-C incubation condition and advancing a reaction to it at this temperature for 1 hour, it cooled to the room 
temperature and (C) component solution of (A) component 8 mass % was obtained. The weight average 
molecular weight (value which computed the sodium chloride as a polyethylene oxide polyethylene-glycol 
reduced property as measurement and palliative by GPC from the calibration curve created using the standard 
polyethylene oxide polyethylene glycol, using as an eluate the water solution prepared so that it might become 
the concentration of 0.1 mols/1.) of the obtained (A) component was 170000, and the acid number was 78 
KOHmg/g. Moreover, SP values of the obtained (A) component were 25.4(MJ/m3) 1/2. 
[0048] The example 1 of preparation: Preparing and stirring the same polyvinyl alcohol 16.90g as what was 
vised for the 0.31. separable flask equipped with the preparation agitator of a polyvinyl alcohol water solution, a 
thermometer, and a cooling pipe in the synthetic example 1, and 183.1g of pure water, it applied for 10 minutes 
and the temperature up was carried out to 95 degrees C. After keeping it warm for 1 hour and making it dissolve 
completely at this temperature, it cooled to the room temperature and tiie poljr^nyl alcohol 8 mass % water 
solution was obtained. In addition, since the whole system solidified in the process cooled to a room 
temperature when NMP was used instead of pure water and preparation of a polyvinyl alcohol NMP solution 
was tried separately, preparation was impossible. 

[0049] To the 0.31. separable flask equipped with the synthetic agitator, the thermometer, the cooling pipe, and 
nitrogen gas installation tubing of a Synthetic Example 2:(B) component non-solvent mold laurylacrylate / 
acrylic-acid copolymer (the Soken Chemical & Engineering, Inc. make — ) Trade name : The act flow 
CBL3098, weight-average-molecular-weight:3100, acid-number:97KOHmg/gl09.29g, the bisphenol A mold 
epoxy resin (the Mitsui Chemicals, Inc. make and trade namerEPOMIK R140P — ) Weight per epoxy 
equivalent: 187g / eq70.71g (it is 2Eq as an epoxy group to lEq of carboxyl groups of non-solvent mold 
laurylacrylate / acrylic-acid copolymer) was tau^t, under nitrogen aeration, stirring, it applied for 10 minutes 
and the temperature up was carried out to 1 50 degrees C. After advancing a reaction at this temperature for 2 
hours, NMP77.14g equivalent to the (C) component was added here, it cooled to the room temperature, and (C) 
component solution of (B) component 70 mass % was obtained. 
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[0050] The weight average molecular weight (value computed as a polystyrene reduced property from the 
calibration curve created using standard polystyrene by GPC, using measurement and a tetrahydrofuran as an 
eluate) of the obtained (B) component was [ 2377g / eq, and the acid number of 21000 and weight per epoxy 
equivalent ] less than 1 KOHmg/g. The comparison with the polyvinyl alcohol of a raw material estimated the 
thermosetting of the (A) component and electrolytic-solution-proof nature which were obtained in the synthetic 
example 1 . The method of producing a film and thermosetting, and an electrolytic-solution-proof nature 
appraisal method are described below. Thermosetting and an electrolytic-solution-proof nature evaluation result 
are shown in Table 1 . 

[0051] After casting the production predetermined solution of a film into homogeneity on a polyethylene 
terephthalate (it abbreviates to "PET" hereafter) film so that the thickness after desiccation / heat treatment may 
be set to about 30 micrometers, ordinary pressure desiccation was carried out on the 100-degree C hot platen for 
1 hour. Subsequently, after making this heat-treat by reduced pressure within a 150-degree C vacuum dryer for 
3 hours, it exfoliated from the PET film, the vacuum drying was carried out at 100 more degrees C for 2 hours, 
and the film was obtained. 

[0052] After measuring the 30mg of the above-mentioned production films about, making it immersed in NMP 
of 8ml of 13.5ml glass screw ****** and sealing with the bottom of the thermosetting appraisal method bone- 
dry ambient atmosphere of 25 degrees C, it heats for 30 minutes all over a 150-degree C oil bath. It judged that 
what a thermosetting defect and a film do not dissolve what a film dissolves completely, but is maintaining the 
original form is [ thermosetting ] good. 

[0053] Under the electrolytic-solution-proof nature appraisal method bone-dry ambient atmosphere of 25 
degrees C, the above-mentioned production film is about measured to 30mg accuracy. Nonaqueous electrolyte 
of 8ml of 13.5ml glass screw ****** (the ethylene carbonate / dimethyl carbonate / diethyl carbonate which 
dissolved the 6 phosphorus-fluoride acid lithium by the concentration of IM = 1 (capacity factor) mixed liquor 
1/1/) the product made from KISHIDA chemistry, lithium secondary battery electrolytic-solution grade, and the 
following — being the same — after making it immersed and sealing, it is kept according to an individual in a 25 
degrees C thermostat and a 50-degree C thermostat for 24 hours. Subsequently, under 25-degree-C bone-dry 
ambient atmosphere, a film is taken out out of nonaqueous electrolyte, the nonaqueous electrolyte adhering to a 
film front face is wiped in desiccation paper, and it asks for mass change, the degree of swelling to nonaqueous 
electrolyte — from a bottom type — computing — what has the value of 50-degree-C degree of swelling smaller 
than the value of 25-degree-C degree of swelling — nonaqueous electrolyte ~ melting ~ taking out -_a****** 
thing — regarding ~ poor electrolytic-solution-proof nature — Similarly that to which the value of 50-degree-C 
degree of swelling exceeds 100% although the value of 50-degree-C degree of swelling is larger than the value 
of 25-degree-C degree of swelling Poor electrolytic-solution-proof nature It judged that that whose value of 50- 
degree-C degree of swelling the value of an electrolytic-solution-proof nature conunon and 50-degree-C degree 
of swelling is larger than the value of 25-degree-C degree of swelling, and is less than 10% about that whose 
value of 50-degree-C degree of swelling the value of 50-degree-C degree of swelling is larger than the value of 
25-degree-C degree of swelling, and is 10 - 100% is [ electrolytic-solution-proof nature ] good. 
Degree of swelling (%) = [(mass before the mass-immersion after immersion) mass before /immersion] xlOO 
[0054] 



[Table 1] Table 1 
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The above result shows that the (A) component used for this invention has the thermosetting which is not 
acquired in the polyvinyl alcohol of a raw material, and electrol3^ic-solution-proof nature. 
[0055] Example 1 (preparation of the thermosetting binder resin constituent of this invention) 
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Ten mass sections were blended for (C) component solution of (B) component 70 mass % which obtained (C) 
component solution of (A) component 8 mass % obtained in the synthetic example 1 in the synthetic example 2 
with the 100 mass sections by (A) component conversion by (B) component conversion, and the thermosetting 
binder resin constituent of this invention was obtained. The result of having evaluated the thermosetting of the 
thermosetting binder resin constituent of this invention obtained in the example 1 and electrolytic-solution- 
proof nature by th e comparison with PVDF is shown in Table 2. 



[Table 2] Table 2 



2 svsms (%) 
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The above result shows that the thermosetting plasticization polyvinyl alcohol system binder resin constituent 
of this invention has the thermosetting which is not acquired in PVDF, and electrolytic-solution-proof nature. 
[0056] Example 2 (positive electrode a mixture preparation of a slurry) 

while mixing the thermosetting binder tree constituent obtained as positive active material in the lithium rich 
manganic acid lithium (Lil .12Mn 1 .8804) of 10 micrometers of mean diameters, the electric conduction 
assistant (artificial graphite) of 3 micrometers of mean diameters, and the example 1 at the rate of a solid 
content volume ratio of 80:10:10 and adding NMP if needed — kneading — a positive electrode — a mixture — 
the slurry was prepared. 

[0057] Examples 3 and 4 and the examples 1-6 (positive electrode a mixture preparation of a slurry) of a 

comparison 

the presentation shown in Table 3 — an example 2 — the same — carrying out — a positive electrode — a mixture 
— the slurry was prepared, 
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The rate of a solid content volume ratio of the positive active material as an example 2 with the same electric 
conduction assistant, an electric conduction assistant, and a binder resin constituent is the [0059] as an example 
2. [ same ] Example 5 (negative electrode a mixture preparation of a slurry) 

while mixing the thermosetting plasticization polyvinyl alcohol system binder resin constituent obtained as a 
negative-electrode active material in amorphous carbon of 20 micrometers of mean diameters, and the example 
1 at the rate of a solid content volvune ratio of 90:10 and adding NMP if needed — kneading — a negative 
electrode — a mixture — the slurry was prepared. 

[0060] An example 6 and the examples 7-10 (negative electrode a mixture preparation of a slurry) of a 
comparison 
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the presentation shown in Table 4 — an example 5 ~ the same ~ carrying out ~ a negative electrode ~ a mixture 

— the aliirrv was nrenarpA 



[Table 4] Table 4 
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The rate of a solid content volume ratio of a negative-electrode active material and a binder resin constituent is 
the [0061] as an example 5. [ same ] ExEimple 7 (production of a positive electrode) 
the positive electrode obtained in the example 2 to both sides of a charge collector (aluminium foil) with a 
thickness of 20 micrometers — a mixture — a slurry — a mixture — it applied and dried and the binder layer was 
formed so that coverage might serve as one side 290 g/m2. subsequently, this ~ a roll press machine — a 
mixture — bulk density serves as 2.6 g/cm3 — as — rolling out — 54mm width of face — cutting — a strip-of- 
paper-like mixture — the sheet was produced, a mixture — after carrying out ultrasonic welding of the charge 
collector tab made from aluminum to the edge of a sheet, in order to remove volatile components, such as a 
residual solvent and adsorption moisture, completely, the vacuum drying was carried out at 150 degrees C for 
16 hours, and the positive electrode was obtained. 

[0062] Examples 8 and 9 and the examples 11-16 (production of a positive electrode) of a comparison 
the positive electrode shown in Table 5 — a mixture ~ the positive electrode was produced like the example 7 
using the slurry. 



[Table 5] Table 5 
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[0063] Example 10 (production of a negative electrode) 

the negative electrode obtained in the example 5 to both sides of a charge collector (copper foil) with a 
thickness of 10 micrometers — a mixture ~ a slurry ~ a mixture — it applied and dried and the binder layer was 
formed so that coverage might be set to 65g of one side/, and m2. subsequently, this — a roll press machine ~ a 
mixture — bulk density serves as 1 .0 g/cm3 ~ as — rolling out — 56mm width of face — cutting — a short **-like 
mixture — the sheet was produced, a mixture — after carrying out ultreisonic welding of the charge collector tab 
made from aluminum to the edge of a sheet, in order to remove volatile components, such as a residual solvent 
and adsorption moisture, completely, the vacuum drying was carried out at 150 degrees C for 16 hours, and the 
negative electrode was obtained. 

[0064] An example 1 1 and the examples 1 7-20 (production of a negative electrode) of a comparison 

the negative electrode shown in Table 6 — a mixture — the negative electrode was produced like the example 10 

using the slurry. 

[0065] 
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[Table 6] Table 6 
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The condition (existence of exfoliation, existence of a crack) of a binder layer and the appearance change after 
nonaqueous electrolyte immersion were investigated about the obtained electrode. An evaluation result is shown 
in Table 7. 
[0066] 



[Table 7] Table 7 
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* Observation "surface coating" means that a binder covers the front face of an active material by one 1000 
times the scale factor of this with an electron microscope after 50 degrees C and 24-hour immersion. 
[0067] The above result shows that it can be satisfied with the electrode using the thermosetting binder resin 
constituent of this invention of these properties to the electrode only using comparative PVDF or the (A) 
component being incompatible in the adhesion of a binder layer, flexibility, and electrolytic-solution-proof 
nature. 

[0068] Examples 12-18 and the examples 21-23 (production of a lithium secondary battery) of a comparison 
As shown in Table 8, the negative electrode obtained in the positive electrode, the examples 10 and 11, and the 
examples 1 7 and 1 8 of a comparison which were acquired in the above-mentioned examples 7-9 and the 
examples 1 1-13 of a comparison Combination, It winds through a polyethylene fine porosity film separator with 
a thickness [ of 25 micrometers ], and a width of face of 58mm. After producing a spiral-like winding group, the 
aluminum tab terminal which inserted this in the cell can, welded the nickel tab terminal beforehand welded to 
the copper foil of a negative-electrode charge collector to the battery can bottome, and was welded to the 
aluminium foil of a positive-electrode charge collector was welded to the lid. Subsequently, after pouring into a 
cell container 5ml (the ethylene carbonate / dimethyl carbonate / diethyl carbonate which dissolved the 6 
phosphorus-fluoride acid lithiimi by the concentration of IM = 1/1 / 1 (capacity factor) mixed liquor) of 
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nonaqueous electrolyte, this part was sealed in total and the lithium secondary battery of a cylindrical shape 
with a diameter [ of 1 8mm ] and a height of 65mm was produced. 

[0069] After carrying out constant-potential charge of the lithium secondary battery obtained in examples 12-14 
and the example 21 of a comparison by 400mA of charging currents, and discharge voltage 4.2 V, it discharged 
until it amounted to termination electrical-potential-difference 2.7V in 800mA of discharge currents, and first 
time discharge capacity was measured. Moreover, after carrying out constant-potential charge of the cell 
obtained in examples 1 5 and 17 and the example 22 of a comparison by 750mA of charging currents, and 
discharge voltage 4.2V, it discharged until it amounted to termination electrical-potential-difference 2.5V in 
1 500mA of discharge currents, and first time discharge capacity was measured. Moreover, after carrying out 
constant-potential charge of the cell obtained in examples 16 and 18 and the example 23 of a comparison by 
900mA of charging currents, and discharge voltage 4.15 V, it discharged until it amounted to termination 
electrical-potential-difference 3.0V in 1800mA of discharge currents, and first time discharge capacity was 
measured. By having made charge and discharge on these conditions into 1 cycle, charge and discharge were 
repeated vmtil it cut 70% of first time discharge capacity (elevated-temperature life piece judging Rhine) with 
the ambient temperature of 50 degrees C, and it asked for the number of cycles at that time. A result is shown in 
Table 8. 
[0070] 
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Mn: It is shown that positive active material is a lithium rich manganic acid lithium. 

Co: It is shown that positive active material is a cobalt acid lithium. 

nickel: It is shown that positive active material is a nickel acid lithium. 

P: It is shown that a negative-electrode active material is amorphous carbon. 

G: It is shown that a negative-electrode active material is an artificial graphite. 

P VA: It is shown that a binder resin constituent is this invention article obtained in the example 1 . 

PVDF: It is shown that a binder resin constituent is PVDF. 

[0071] The positive electrode which used PVDF as a lithium rich manganic acid lithium and binder resin as an 
active material fi"om Table 8, The cell of the example 21 of a comparison which combined the negative 
electrode which used PVDF as amorphous carbon and binder resin as an active material It tums out to having 
reached the life piece in 50 cycles that reinforcement of the lithium secondary battery of this invention of the 
examples 12-14 which used the thermosetting binder resin constituent of this invention for one [ at least ] 
electrode of a positive electrode or a negative electrode is carried out to 250 or more cycles. Although the 
negative-electrode binder layer exfoliated firom the copper foil of a charge collector and the deposit of a metal 
Hthium was observed by this part especially in the example 21 of a comparison when the cell of a life piece was 
disassembled, it did not accept to the lithium secondary battery of examples 12 and 14. From the above thing, 
the lithium secondary battery using the thermosetting binder resin constituent of this invention was excellent in 
the electrolytic-solution-proof nature in the elevated temperature (50 degrees C) near cell use upper limit 
temperature, and since the swelling by nonaqueous electrolyte is remarkable and small, as a result of 
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maintaining the good adhesion between the interface of a charge collector and a binder layer, and the active 
material in a binder layer, the fall of discharge capacity was reduced sharply. 
[0072] Example 19 (preparation of thermosetting polyvinyl alcohol system binder resin) 
To the 0.51. separable flask equipped with an agitator, a thermometer, a cooling pipe, distillate tubing, and 
nitrogen gas installation tubing the polyvinyl alcohol (the Unitika, Ltd. make and trade nameiUnitika poval 
UF200G — ) of a raw material Average degree of polymerization : :6.3 mass %24.2g besides 2000 and 
saponification degree:98-99-mol % and adsorption moisture (150-degree-C hot-platen top / loss on drying 
during 30 minutes). Toluene lOg of 322g (NMP) of N-methyl-2-pyrrolidones of a solvent and an azeotropy 
dehydration solvent was taught, under nitrogen aeration, stirring, it applied for 30 minutes and the temperature 
up was carried out to 190 degrees C. The middle, fi-om the hit exceeding 180 degrees C, while the moisture in a 
system carried out azeotropy to toluene, it began to distill. After making the moisture in a system distill off 
keeping it warm at this temperature for 1 to 2 hours, and making toluene flow back xmtil it was lost 
substantially, the toluene in a system was distilled off and it cooled to 120 degrees C. The distillate (others 
[ moisture ]) was about 2ml. Subsequently, 2.75g (the Wako Pure Chem Industries make, grade for electron 
microscopes) (it is 0.02Eq as an acid-anhydride radical to lEq of alcoholic hydroxyls of polyvinyl alcohol) of 
dodecenyl succinic-acid anhydrides was added in the dehydration solution of the polyvinyl alcohol in 120- 
degree-C incubation condition, and the reaction was advanced to it at this temperature for 1 hour. Then, after 
adding 2.58g (it is O.OSEq as an acid-anhydride radical to lEq of alcoholic hydroxyls of polyvinyl alcohol) of 
succinic-acid anhydrides and advancing a reaction at this temperature for 1 hour, it cooled to the room 
temperature and flie thermosetting polyvinyl alcohol system binder resin (NMP solution of pitch 8 mass %) of 
this invention was obtained. 

[0073] The weight average molecular weight (value which computed the sodium chloride as a polyethylene 
oxide polyethylene-glycol reduced property as measurement and palliative by GPC fi-om the calibration curve 
created using the standard polyethylene oxide polyethylene glycol, using as an eluate the water solution 
prepared so that it might become the concentration of 0.1 mols/1.) of the obtained this invention article was 
73000, and the acid number was 78 KOHmg/g. Moreover, SP values of the obtained thermosetting polyvinyl 
alcohol system binder resin were 25.3(MJ/m3) 1/2. 

[0074] The polyvinyl alcohol of the raw material obtained in the example 1 of preparation and the comparison 
with PVDF estimated the thermosetting of this invention article obtained in the example 19, and electrolytic- 
solution-proof nature. The method of producing a film, thermosetting and an electrolj^ic-solution-proof nature 
appraisal method, and an electrolytic-solution-proof nature appraisal method are as having been shown 
previously. Thermosetting and an electrolytic-solution-proof nature evaluation result are shown in Table 9. 
[0075] ^ ^ 
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[0076] The above result to general formula (III) It tums out that the thermosetting polyvinyl alcohol system 
binder resin which has the thermosetting unit shown has the thermosetting which is not acquired in polyvinyl 
alcohol or PVDF of a raw material, and electrolytic-solution-proof nature. 
[0077] Example 20 (positive electrode a mixture preparation of a slurry) 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 8/2005 



JP,2003-157851,A [DETAILED DESCRIPTION] 



Page 17 of 20 



while mixing the thermosetting polyvinyl alcohol system binder resin (NMP solution of pitch 8 mass %) 

obtained as positive active material in the lithium rich manganic acid lithium (LiL12Mn 1 .8804) of 10 

micrometers of mean diameters, the electric conduction assistant (artificial graphite) of 3 micrometers of mean 

diameters, and the example 19 at the rate of a solid content volume ratio of 80:10:10 and adding NMP which is 

a solvent if needed ~ kneading — a positive electrode — a mixture — the slurry was prepared. 

[0078] Examples 21 and 22 and the examples 24-26 (positive electrode a mixture preparation of a slurry) of a 

comparison 

the presentation shown in Table 1 0 ~ an example 20 — the same — canying out ~ a positive electrode — a 
mixture — the slurry was prepared. 
[0079] 
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PVDF 






PVDF 






PVDF 



The rate of a solid content volume ratio of the positive active material as an example 20 with the same electric 
conduction assistant, an electric conduction assistant, and binder resin is the [0080] as an example 20. [ same ] 
Example 23 (negative electrode a mixture preparation of a slurry) 

while mixing the thermosetting polyvinyl alcohol system binder resin (NMP solution of pitch 8 mass %) 
obtained as a negative-electrode active material in amorphous carbon of 20 micrometers of mean diameters, and 
the example 19 at the rate of a solid content volume ratio of 90:10 and adding NMP if needed — kneading — a 
negative electrode — a mixture — the slurry was prepared. 

[0081] An example 24 and the examples 27-29 (negative electrode a mixture preparation of a slurry) of a 
comparison 

the presentation shown in Table 1 1 — an example 23 — the same — carrying out — a negative electrode — a 
mixture — the slxirry was prepared. 
[0082] 
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The rate of a solid content volume ratio of a negative-electrode active material and binder resin is the [0083] as 
an example 23. [ same ] Example 25 (production of a positive electrode) 

the positive electrode obtained in the example 20 to both sides of a charge collector (aluminiimi foil) with a 
thickness of 20 micrometers — a mixture — a slurry — a mixture — it applied and dried and the binder layer was 
formed so that coverage might serve as one side 290 g/m2. subsequently, this ~ a roll press machine — a 
mixture — bulk density serves as 2.6 g/cm3 — as — rolling out — 54mm width of face — cutting ~ a strip-of- 
paper-like mixture — tfie sheet was produced, a mixture — after carrying out ultrasonic welding of the charge 
collector tab made from aluminum to the edge of a sheet, in order to remove volatile components, such as a 
residual solvent and adsorption moisture, completely, the vacuimi drying was carried out at 150 degrees C for 
1 6 hours, and the positive electrode was obtained. 

[0084] Examples 26 and 27 and the examples 30-32 (production of a positive electrode) of a comparison 
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the positive electrode shown in Table 12 — a mixture — the positive electrode was produced like the example 25 
using the slurry. 
[0085] 
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[Table 12] Table 12 
[0086] Example 28 (production of a negative electrode) 

the negative electrode obtained in the example 23 to both sides of a charge collector (copper foil) with a 
thickness of 1 0 micrometers — a mixture — a slurry — a mixture — it applied and dried and the binder layer was 
formed so that coverage might be set to 65g of one side/, and m2. subsequently, this — a roll press machine — a 
mixture — bulk density serves as 1.0 g/cm3 ~ as — rolling out — 56mm width of face ~ cutting — a short **-like 
mixture — the sheet was produced, a mixture ~ after carrying out ultrasonic welding of the charge collector tab 
made from aluminum to the edge of a sheet, in order to remove volatile components, such as a residual solvent 
and adsorption moisture, completely, the vacuum drying was carried out at 150 degrees C for 16 hows, and the 
negative electrode was obtained. 

[0087] An example 29, the examples 33-35 (production of a negative electrode) of a comparison 
the negative electrode shown in Table 13 — a mixture — the negative electrode was produced like the example 
28 using the slurry. 
[0088] 
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The condition (existence of exfoliation, existence of a crack) of a binder layer and the appearance change after 
nonaqueous electrolyte inunersion were investigated about the obtained electrode. An evaluation result is shown 
in Table 14. 
[0089] 
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[Table 14] Table 14 
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* It is observation [0090] in one 1000 times the scale factor of this with an electron microscope after 50 degree 
C and 24-hour immersion. The above result shows that it can be satisfied with the electrode using the 
thermosetting polyvinyl alcohol system binder resin of this invention of these properties to the electrode using 
comparative PVDF or the polyvinyl alcohol of a raw material being incompatible in the adhesion of a binder 
layer, flexibility, and electrolytic-solution-proof nature. 

[0091] Examples 30-36 and the examples 36-38 (production of a lithium secondary battery) of a comparison 
As shown in Table 15, the negative electrode obtained in the positive electrode, the examples 28 and 29, and the 
examples 33 and 34 of a comparison which were acquired in the above-mentioned examples 25-27 and the 
examples 30-32 of a comparison Combination, It winds through a polyethylene fine porosity film separator with 
a thickness [ of 25 micrometers ], and a width of face of 58mm. After producing a spiral-like winding group, the 
aluminum tab terminal which inserted this in the cell can, welded the nickel tab terminal beforehand welded to 
the copper foil of a negative-electrode charge collector to the battery can bottome, and was welded to the 
aluminium foil of a positive-electrode charge collector was welded to the lid. Subsequently, after poviring into a 
cell container 5ml (the ethylene carbonate / dimethyl carbonate / diethyl carbonate which dissolved the 6 
phosphorus-fluoride acid lithium by the concentration of IM = 1/1 / 1 (capacity factor) mixed liquor) of 
nonaqueous electrolyte, this part was sealed in total and the lithium secondary battery of a cylindrical shape 
with a diameter [ of 1 8mm ] and a height of 65mm was produced. 

[0092] After carrying out constant-potential charge of the lithium secondary battery obtained in examples 30-32 
and the example 36 of a comparison by 400mA of charging currents, and discharge voltage 4.2V, it discharged 
until it amounted to termination electrical-potential-difference 2.7V in 800mA of discharge currents, and first 
time discharge capacity was measured. Moreover, after carrying out constant-potential charge of the cell 
obtained in examples 33 and 35 and the example 37 of a comparison by 750n^A of charging currents, and 
discharge voltage 4.2V, it discharged until it amounted to termination electrical-potential-difference 2.5V in 
1500mA of discharge currents, and first time discharge capacity was measured. Moreover, after carrying out 
constant-potential charge of the cell obtained in examples 34 and 36 and the example 38 of a comparison by 
900mA of charging ciirrents, and discharge voltage 4.15V, it discharged until it amounted to termination 
electrical-potential-difference 3.0V in 1800mA of discharge currents, and first time discharge capacity was 
measured. By having made charge and discharge on these conditions into 1 cycle, charge and discharge were 
repeated until it cut 70% of first time discharge capacity (elevated-temperature life piece judging Rhine) with 
the ambient temperature of 50 degrees C, and it asked for the number of cycles at that time. A result is shown in 
Table 15. 
[0093] 
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[Table 15] Table 15 
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Mn: It is shown that positive active material is a Uthium rich manganic acid Uthiiim. 

Co: It is shown that positive active material is a cobalt acid lithium. 

nickel: It is shown that positive active material is a nickel acid lithium. 

P: It is shown that a negative-electrode active material is amorphous carbon. 

G: It is shown that a negative-electrode active material is an artificial graphite. 

PVA: It is shown that binder resin is this invention article obtained in the example 19. 

PVDF: It is shown that binder resin is PVDF. 

[0094] The positive electrode which used PVDF as a lithium rich manganic acid lithium and binder resin as an 
active material from Table 15, The cell of the example 36 of a comparison which combined the negative 
electrode which used PVDF as amorphous carbon and binder resin as an active material It tums out to having 
reached the life piece in 50 cycles that reinforcement of the lithium secondary battery of this invention of the 
examples 30-32 which used the thermosetting polyvinyl alcohol system binder resin of this invention for one 
[ at least ] electrode of a positive electrode or a negative electrode is carried out to 250 or more cycles. 
[0095] Although the negative-electrode binder layer exfoliated from the copper foil of a charge collector and the 
deposit of a metal lithium was observed by this part especially in the example 36 of a comparison when the cell 
of a life piece was disassembled, it did not accept to the lithium secondary battery of this invention of examples 
30 and 32. since it is small, as a result of the lithium secondary battery using the thermosetting polyvinyl 
alcohol system binder resin of this invention is excellent in the electrolytic solution-proof in the elevated 
temperature (50 degrees C) near cell use upper limit temperature, and the swelling by nonaqueous electrolyte 
boiled it markedly, and maintaining the good adhesion between the interface of a charge collector and a binder 
layer, and the active material in a binder layer from tiie above thing, the fall of discharge capacity was reduced 
sharply. 
[0096] 

[Effect of the Invention] This invention can offer the thermosetting good polyvinyl alcohol system binder resin 
of flexibility and flexibility which is excellent in the electrolytic-solution-proof nature in the elevated 
temperature (50 degrees C) near the use upper limit temperature of a lithium secondary battery, and does not 
have the crack of a binder layer, and exfoliation and omission at a cell production process, moreover, the 
mixture containing said thermosetting polyvinyl alcohol system binder resin — the fall of the energy capacity in 
[ conventionally which was produced by using the electrode obtained from a slurry, using PVDF as binder 
resin / cell ] a 50-degree C charge-and-discharge cycle — large — it can decrease — an elevated temperature — a 
long lasting nonaqueous electrolyte system rechargeable battery can be offered. 

[Translation done.] 
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::^5»-:;x>^^#;frS/*vu;t?>K. 
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jH>St (1. 4-->^ja^+-y->-:?*;i,7t?>». jf^^ 
[0 0 3 2] Z.tie>a)tpX'lt. :$^n^<D^'Jif—Jl'7JV 

iSfircStLT, X7K4^->SBi©X7K+->SA<0. o 1 

~5afi*<»*L<. o. 1 ~4asA<*y»*L<, 

O. 3-«'3aS*<1#l=»*L<. O. 5~2SSAtfiii&T 

»*Ltv x7K;^^i>®ai©x;K4r->s*<o. o 1 mm^ 

+»t'Sy, X7K4ri>MBga>X7K+i/3l*<5aM^®^ 

[0 0 3 3] ^'^'jji.T^p'jiy—y-yr^'jjumi^m-^ 
mtx.7H^->isssto>s.s5-^&it. 4 o~2 5 o'cam 

*L<. 60~2001C**J:y»*L<, 80~150 

''cft^ztA<mzn^Li\ *f=, R^mmit. i o 
»j*i±A<»* L < , 3 o»~i o^raA<*y»* L<. 

%j|%aS-ettSI&A<^«LI=< <. RSS.-AStt)<Z 5 o%s 
Sx. 4 1 SISJBiz J: y ^ A<y;b'(b-r -5 C t *<35 y . SfS 

[0 0 3 4] *«|H(=fcMt-5 (C) ^»tLr(*. 
'ifcTK y ex^uryua -^U3^«Jigi: i 05S 

ailA<»*L<. tfetN->f=-;u-2-epy K>xi4 

[0 0 3 5] *»ISCDlft®<bttA-f >y«fli«lflfi8^«05 

(A) (B) fi8»fl)iB#«l$l*. (A) o 

oasfljirwLT (B) ~5 oHsapi-r-sc 

<fcA<»*L<. 3-«'3 0aSSSi:t-*CtA<J:y»^ L 

<. 5-2oaaffli-r«ci:A<!^i=»$Lt^. (b) 

(B) ^^AtSORgSS^SA-St. f!SfiS-(btt*<(ST 
iHS«jai46<ffiET-r-5o (C) fi£»®E$fiJ 

(c) jie»$a-rfc«>, *«iL-#-#>&t^ff3S<ofit 



[0036] i^ftiQOiRfiEfbtt/ W ^dt'tttSittfiE^si: 

I*. J&StClSUr (A) . (B) ai/r (C) fiE»6l*K35 

[0 0 3 7] ro^fflx^y— I*. d?<i:<<t 

±8B©fi)J» (A) , (B) aOf (C) fiB»*#t?«ft 

*^-r«. *f6e§<offi2©^agx^y— I*, ^ts: 
•r-s88inbftJi?y if-)i'7Ji'Zi—jvm^u>'ymss.if 

jSBlIA<»*L<. 4'-e4iN->^iU-2-tfp y K>X 
[O O 3 8] fltllB(0jE«l&Ut3fiE9«9Ki: LTift. y ^ 

}fA-tt[ta-i?^4t<o-efe*tii!t#i=«iKi*3Six, iE«is 
«)!itLri*. fliAii, y^'i7Aai;«. 3/<;uh, ^ 

< t y ^'t7A#**s«^K<b«sA<»$ L 

L<. wO)J:5'EcS^««i->y t-T, fflS?©^ 
®XI±cix&©K<bfe<!:©tg^*fe>5:<t*^fieffl-e#i>. c 

*i-5o 'Sfc, lEHO^fflx^y— 1=1*. 

[0 0 3 9] ^«x^y-+«)S»®<btt/-Ky exiUT^u 

»9iit^ >^mss^7SMiiM:i it. c i / 9 9 j ~ 
C2 0/8 0D A<»*Lt^ ca>*ajt« ou:^ifm 

SlftAtft«Ll=< <. C2 0/8 0] SSASt. yf^ 

[0 0 4 0] ^t^m^omwt. ±u^m^'y'j-i»m 
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[O O 4 1 ] *»B^<D|^*«««^-^a^fi(7>|^*S« 

h>lpa)^^7 h>S. hU> h4^->-?«$r>, 1, 2- 
h*vx$>, i?x^;i^x— T-^b. 2-xh+S/x 

+i/Ka. 1, 3-s;^+v^>. 4-^^;b-i. 3 

BM^f^^yu. :/pe5t-> 

:^P e:*->Kx^;K y>»hUxx-r;HP 
<DXX-ir;US. i^y^-fA. KU^i^^^A. TTh^y^ 

+-b-v^Uvy >iia>7l-*-y-*/us;y i. 3-3fp 

CDX;i.h>S35:<i:(7>:&a?§a«IC. L i C I O4. L i B 

Li U LICI4. LiP Fe. L I C F3S 
O3, L i C F3CO2. L I A s F6. L i S b Fe. L 
i B10C I 10. L i A I C I 4, L i C U L i B r . 
L i B (C2H5) 4. L I CH3SO3. L i C4F9S 
03. Li (CF3SO2) 2N3S:^<DS«a*»«Lfc» 

i PF6«?§«Lfci^7Km««/><»*Liv n^i^mmm 

[0 0 4 2] l^*®««<Dffltt5Sffla)»«tt/^^y-5i 

(spfil) I*, i^m-ti^u >^mm(Ds pmt 3 m/ 

m3)1/2j^±(D^<Dfc-5t(Z)*<»*Ll^o C(Dmi!)<3 (MJ/ 

7t?:^— hjtixs^x^^u*— 7t?45^— hflos pfiifi. 2 

O. 3 (MJ/m3)1/2;a^/i 8. O (MJ/mS) 1/2x?& y , Sft 
}Sai"efe*x^U>^— 7te:f.— h(7)S P(BI*. 3 0. 1 
(MJ/m3)1/2x-S&So 

[0 0 4 3] /j:fc\ /<^>^f«J!Ma>SPfflf4. <k^«ig 

u>Kica-r«»«tt/\'^y— 5» (sp) (Dvtm" .m 

2lHl;t^'J-7— *f3|^7:*— 167-168(1993)). ^ 
^t/cfii'C&'S (A. F.M.Barton. Chem. Rev. . 75,731 (197 

5) ;ifi]^if z:. &«S^:afB#<Dfci60SI^?g»^, m 



Ms V^jA^nmmit. 1981. p. 80-85; HIS 

ttssi^aaxffijifia. 1971, p. 115-11 6). 

tztzU PVDFa)SPfi|tttf»ffi (1 4. 1 (MJ/m3) 
1/2) tm^m (2 3. 2(MJ/m3)1/2) 0>fi|(Dai^;&<* 
#L^fca&. **B-Slcj3it-5P VD FCOS PfiifiHaiUli: 

[0 0 4 4] *fc. *ftBJ<7>|f7kB««»X^a5ftf=fc 

t>T. ««>Rlc«-r*ISft®^btt/W>$^^Bi<7)5 0^lz 

fcit4Ksg(4. 1 o%*ia. »*L<f*5%*asA<a 

[00 4 5] *ftMO!»BMbtt/<-f ViTfflJiii, ^|5|t£ 

tsmjii^commi^wmitmo o : 1 ok^s. 1 50*^: 

23±2°C. ;:Sg5±2%) F«g-e*i6 O mm x 2 O 
mmfzWIXy. ilS4mm(^<7>Xir>UX»rc^a«SJ^ 

^® ^nfflirc Lrfll#{*rt. l35S««fe$*>-a-r i o o 

[0 0 4 6] 

^figffill : (A) m^O^^ 

m»m. asn*. .^aie. smwjBLumma^mj^s^ 

7K/<— ;UU F 2 O O G. ^ptSfi^ff : 2 O O O. It^^b 
S: 9 8-9 9^;U%. qa©*»te (1 5 0«C^»«±/ 
3 O^fflfgjgSgfa) : 5. 3Ma%) 5 1. O 1 

(c) ^jj^fc*a^-r^N-pt^;u-2-epy K> (j^i 

T. NMPtl^5) 6 44g&i;h;i^X>1 Og^tba 

S^iiST. fflJtLJ&Tb^ib 3 0»Fb1;6M+T i 9 S'^C 
iz^'^Lfzo 1 8 5"C$iBiLfc&fcy/>^&. 

a)*»;&<h;ux>4:*^L«:A<&BfflLtti:a6fco I^S 

a-ei -2^raffiaL. h;ux>$i§g5$-a-^j/,<63Rrt 
;ux>$giLr. 1 2 o"c*r*>ftfflLfco sui?a (* 

[0 0 4 7] ^t^7?. 1 2 O '^«igttgg|C&«7K U tx 

;UT;i.p-;KD«ft7X»iSlc. a/N<7KM*«i7. 6 9 g 
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(A) fi6»8ag%a) (c) ^i^^m^mtz. mi^titz 
LTtSft-^hyi^ASo. h;K7>Sfifcft 

uxfiju-iUftSffliLrffaiLfcffi) f*i 7 00 0 

O. Kffif*7 BKOHmg/g-Cfcofco 

fc (A) ^»OS Pfilli. 2 5. 4(MJ/m3)1/2tJfco 

fco 

[0 0 4 8] msim^ : tK'J e-;u7;ni— 

PIS 

'j exyu^ym— ;n 6. 9 O g. $6*1 8 3. 1 g Stt 
«»LjS;&<&i o»raAxitT9 s^'cfcsaufco 

;^a3U ex;uT;u=i—;U8Mfi%7icj§^$f§/io 
jSrfe. $B*a)ft+pyfcNMPSffiixr7Ku ex;u 

fco 

[0 0 4 9] ^fiE«S2 : (B) ^»(D$Jia 

o. 3 >j *y h;ucD-b/\'^:^;u:7^x=jfr, ft^SSOS^'t? 

: 7^ h^P — CBL3 0 9 8. Sa^F 
i^^^a : 3 1 O O. Kfii :97KOHmg/g) 10 

9.2 9g. \f^yjLy-juAmoL7\^^i^mm (^mt 

^ttSEC^aS. ffia« : E POM IK R 1 4 O P. X 
7K**>aa : 1 8 7 g/e q) 7 O. 7 1 g (li^StS 

i/;bSi aarcwu x/K+i/Si:Lr2aa) sttai 
s^iiftT. ^st^L^^:;&<&1 o»ra;6Mtri 5o°c 
d^SLfco f^igsr*2^rasi6*ii«>fca. c^rz 
(c) fig»izffla-r«NMP7 7. 1 4 g^^iraur^ 
(B) ^»7osa%a> (c) 

^mzo 

[O0 5 0] mi^titz (B) fig»a)aa¥is»^a cg 
iyiytkwmtLxnmLtzm) 1*21000. xtk+v 

^att2 3 7 7 g/o Kffilil KOHmg/g*-B 



Tfcofco -^^Slli -efifc (A) ^^ossfis^btttwrn 

1 ic^t-o 

[00 5 1] :7-<iUAa>ftfi 

^^5\z. tKUx^u^t-u:?^ u— h (JMT. rpE 
Tj tmT) y ^ ji^A±izis^-{z^mLtz&^ 1 oo°c 
a)8sa±T?i i^pBi«ffft«iLfco ^i^v. c*i«i 5 0 
"ca)SSIfcjsai^-e 3 ^waH-e8ft«i3i$i±fc^. p e 
T 77 -r ^ ffjgi src 1 o 0 2 ^raaffisgjs 

[0 0 5 2] «ftfi!fbtt»ffi% 

2 5»Cjtefg#BgaT-e. ±iHftS:7-f ;uA$fc*JJ:^3 
OmgtfyiXy, 13. 5 m I ^'^XfiX^ y ZL— ©ff 
«ll8m I a)NMPf=a«*1i'ffi<SLfc«. i5o*t;a):i- 
-r;i./<x4'r*3 o^PaitoSS-r-So ::7-f;uA*<^±fcSS 

ori^«*a>$S!ft«^btts»<t*ij£Lfco 

[0 0 5 3] if««»1±fffiffi% 

omgiEai(zftyixy. 13. sm 1 **^xa[x^yi 

— 8 m I (Dl^*«fl?« (1 MOafi-CA^'-yiby 
>»y ^-t^A^^SSi Lfcx^ tK:^- h/i^> ^ 

Tte^^— h/vx^;u*— tK*— h= 1 / 1 / 1 

'^om^m^'t 5 o'^cojii^s^rc^i^iifr 2 4^p^«^ 
•r«o afci>T% 2 5*t:$etellHaTT?. :7-r;i.A$l^7K 

5*t:Kas<7>fiij: y/h*t^*(7)*it*a»?*^a>«(tuj 

<omt)<2 5°cfigsjS(o<icfc y*#t^A<5 o*t;®saa>M ^ 

oo<^^m^^i,<D^mmizmmmmtiyFm. 50 
*t;B«fi(Dfii;5<2 5*tKaaa>fflj:y*#< 5 o'x^mfB 
m<Dmf)<^ 0-1 0 o%-eft-5t(D$HS««tti^ii. 
5 o^ciKssa>fii;&<2 5°cKsga)<a<fcy*:s< 5 o^ 
isffla(7>fli*<i o%*as-efcstia)SiiHe««ttfi»i 

Kss (%) = c (sai»<oaa-saa(ra)sa) /s 
asiKDHa] X 1 o o 

[O O 5 4] 
[Si] £1 
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(A) 



2 5xmm (%) 
wmmm s o'cams (%) 



1 

2 



9 
4 



[ o o 5 5 1 mmm i (*«M<)!)«ft«fttt/t-f >^r«ii6 
•kotm-i vmz (A) ^»8H«%<D (c) 



(B) fig»7 0Mfi%(D (C) fiE^fgjSS (B) 

sen oHfigsi^E^u *a6eB©iiii^btt/W>y 

(^2] ^2 



« g 




PVDF 














2 Btagjis (%) 


1 


1 6 


es^fflB* 5o*aijpis (%) 


2 


2 0 




6^ 





>^r«8gfflfiRiai* P v D F -CttW&^t* 
t^SftS^btt t W L,r c i: A<«-Ax5, 

[0056] Slt&^y 2 (jEffi^fflX^ y — ©ISfi) 

>:tf>»U^'t7A (Lil. 12Mn1.8804) . ^Pl^JtegS^m 

am-msm (Asuts) ai^suses 1 -e^fcfifta^btt/^ 

•O^^li^lfe^S O : 1 O : 1 0(Dl|]^^i|:Stt:^-C 



;M^L. !£>SI=JSi:rNMP$SLJ5:*<e.jliaLriE«i 
[00 5 7] ||1&9!I3. 4&c;tfc«tAi~6 (iE«d^ 

;^7'j-05is») 

[0 0 5 8] 
[^3] «3 





(¥^i3PSlO/im) 














1 ^1^^^ 






PVDF 






PVDF 






PVDF 






1 Tif (A) 















[0 0 5 9]||Jfiff8 5 (fi«&S!lX^'J-CDiifg) 



-O^^'^IMiifietel* 9 O : 1 O ©Hfl^^itStt^T?;:!^ 
U J&SI=JCi:rNMP*fiLJjcA<6jl»Lrftffi^Sll 
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[0 0 6 0] mmmeRifit^m7^^ o (ma^syx 'j-^issLfco 



«9 
















PVDF 






PVDF 








it«S*9lO 




^j$m 1 T#)t ( A)^g^^ 



[006 1] mt&m7 (lEfficof^s) 

ll6e!l2-efifcjE8i^»jX7 'J-*^afl^*«A<K-S290 















ItCiS^l 1 




immi 2 




3 

















[0 0 6 3] SlUfi^l O (^«(7>f^») 

$ P — :^ A^ * A<1 . 0 g /cmS <k jS ^ J: 

[0 0 6 4] mmmi ^&TS^tmm1 7~zo (nmo 

[0 0 6 5] 



[ae] lie 



3gg 




1 




tfcSi#«i 7 




iti^l 8 




tfc^l 9 




lttSe092O 





[O O 6 6] 

c«7] a? 
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f_f _tj ft r. If M , rrT jl. 


















































y^^^^m. x>xmti 



































* 50°c. 24^fflS«aizS^H»ft-c?«*iooofS-eS 

[0 0 6 7] J«4Ji(DiSS/>^ib>. ik«<Z>PVDF-^ (A) 

[0 0 6 8] lllfi«12-183ii;itKfi!|21-23 ^^J^^Ik 
ffl'&li-. 11^25^ tS58mma)7K»;x^U>|SS^?LK 

7tf4«^— h/y x^yi.*— /K:^ 



[0 0 6 9] ll^fiff^12-14&l^ltR«!l21-e^ifcU5^':7A 

X^StBS. S5Ba3fE400mA. «IKeffi4. 2Vr»SSEE 

3fe « LfcS. ttaSaffisoom A T-sgih^ff 2. yvfcg-r ^ 

5.17&[;jtK«g22T?f#fcS,**. 3tmS2SE750mA. $IJ 
Eaff4.2Veffi«ff3l5«Lfea. »SSaEl500mA-C« 

fco IIJfi«yi6. i83^j/tt;R«!i23"efifcS/i6*. 
BBSK900mA. *IIHSffi4, 15V-CSBff3tSLfca. jtt 
B^5![1800m Ar^ih^ffia. OVfcSI-r-S^T'ttS LT«[I 

[0 0 7 0] 

[as] as 
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■ It Ifl fill 1 o 


Ieffiwl7 (Mn,PVA) 


ISSg^mO {P,PVA) 


3 0 0 




^8S^J7 (Mn,PVA) 


JtS^JlT (P, PVDF) 


2 5 0 




Jti^^Jll CMn,PVDF) 


1 t ■ f f 1 fill A /_ _, - - V 

ll;^#Jio (p,pvA) 


2 8 0 




lilffi^J 8 CCo, PVA; 


iOE^Jll (CPVA) 


2 5 0 




Slte^J9 CNi,PVA) 


^01111 (G,PVA) 


2 80 




it®^Jl2 (Co,PVDF) 


(GiPVA) 


2 50 




M:^J13 (Ni.PVDF) 


^{^Jll (G^PVA) 


2 50 




itiS^ll 0!n.FVDF) 


ifctfiE0Ul7 (P. PVDF) 


50 




tt;tS£«12 (Co.pvnF) 


itXmil (P.FVDF) 


2 00 




ltti«13 Oii.PVDF) 


it|!lE0!ll8 (GiPVDF) 


15 0 



•r. 

■r, 

PVA : /Wi/5f«IS«il««J*<*J6«!|1 -eWfc^fiSiBfl 

PVDF :/W>5r«|gi®fie!K!|*<PVDF1?3&-6C<S:$ 

[007 11 a8*^^,. Siamt Lr 'J^'!7A'J -y^^^ 
lyiil^m*)^''?^.. /<-f>y«BitL.-CPVDF$fflt^ 

r p V D F *fflt^fcmfiii Sffl^^*5-i±fcii;«C52i©fi 
jfe(*. 5o-y--f ^7;i,-ej?^«jtLi=SLrt^-5©f=«L. h 

«*^ftffiC0'>)S< tt,-:S<0*®J=. :*:|BiS©«&<SHbtt 
/ ^'f > l^^SgiEMi 2~ 1 4a>:«:fSia(D >J 

=f-''7lK-^'mf&\t. 2 5 0-9--('>7;Hsl±.i:gSFti&^bL-C 

JS^i2. i4<Dy^'t7A:z?)j«j&(ciiS«)'E>*i'Ef*''ofco 

iga (sot) -ewitmfiijaitticffi^iTisy, if*m<s 

[0 0 7 2] HiSfiCil 1 9 («fta<bttJK'J \£—)V7)\^Zi— 

ttfttt, sistf-. 9ttie&ucsjK#;^i»A@$ 



« : 3.^5=-*jK/<— F 2 O O ipiSS^S : 2 O 
O O, tfA,it& : 9 8 ~ 9 9 *;|^%. 9R«*»ffi ( 1 5 
CCSISei/a 0»MI£*|M«) :6.3Sa%) 2 4. 
2g> |gS8©N->^;U-2-eag K> (NMP) 3 
2 2 g2tt/^^a»;jC$gfflO hil'X^l O g $ti:ii&^. S 

sgiimT, iSi$LJS:A<&3 o$^•raA^l+r 1 goticsis 
Lfco j^tf. 1 8 o'c^s^fcfcfcyAM?,. 

~2B«fg|«KiBU h7l/X>$33iE$«)a:;b<&%Aa>?K^ 

sssun 2o'cs-e;^a)Lfc. smm i* 

i|^2m I -Cftofc, *t\-C, 1 2 OlC«iattl8r=a5'57K 

K) 2.7 5g (tK'J tf— ^l/T^Ua— ^POT^Pa— 
b KD^'WUSI 3S(=^U »ftl;)c«9S^ LTD. o 

•Cv 3/Ni7Kji*fe2. 5 8 g i7H*Jif—JU7Jl^:3—J\, 
©T^l'^— ;H4t KP4^i/;i.»l a«l:«U 
S^UTO.OS^fi) $%AIU m-:&&-Q M^^RIB 

x;u7;u3— ;i.3R/«-f >irmm («si» s sa%(D n m 

[0 0 7 3] ^&*Vfc*«6B^a©SfiJpiS»^a (G P 

^■tJ-f K • 7K'Jxf^u>if"ja-;ug|gfiii: ur^UlL 
/^tl) 1^7 3 00 0. ilWS7 8 KOHmg/g-C&O 

-O^f^BMOS Pfflli. 2 5. 3 (MJ/in3)1/2i?i5of=, 

[o o 7 4] SlfiSffil 1 9vmz:^iibWS,<om^«:^tm 
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20 











[0 0 7 6] SH±<DtSSkii^e>. -«a(IM) -C^Sti-S 

[00 7 71 SlJfi^sa o (jElS^ail;^7'J— (DISS) 
lEfllSifeMi: Ur^PlSaSl Oa* m©'J^'t;Ay -y^-? 
>*i/»'J^';7A (Li1.12Mn1.88O4) » S|ij<seg3^m 
©^BflfiSI (Aitm^) at;ilJ6ffl1 Q-C^fcl&S^ktt 



<DNMPf8jS) $80:10:1 O omU^i^Wmit^-C 

m-ku je>si=jEcrj§s«-cfe-i.NMP*sLJS:*<6a 

[0 0 7 8] l^iK«y2U 2 2&t/it»^2 4~2 6 

(jEa^siix^'->-®i8«) 

a 1 o izs^-rffl^-r , ni&m zot ra«i= ur lEffi^an 
x^u-^issufc, 

[0079] 

[^1 o] ai O 

























PVDF 






PVDF 






PVDF 



mmBbMitmmm 2 o <>: c 

[0 0 8 0] Sli&9!|2 3 (fia$fflX7U-a>tllS) 
y^flg (firig5)^8B5%a>NMPl8») $90 : 1 0<D 



[00 8 1 ] ||tg^2 4&t;itfi«!l2 7~2 9 (ft«l$ 

aii;^5'-i-©iis) 

a 1 1 (z^-raift-c. iiMi^2 3 LTfl«E$« 

[0 0 8 2] 
[iS 1 1 ] S 1 1 



















PVDF 


tfc»0»J2 8 




PVDF 


Jt«i^J2 9 
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[0083] mmmz 5 (iE«ia>f^81) 
JSCS 2 o T?l#fciEfli^»5x5 'J-^^SilMfliMA^nsag 

2. 6 g/cm3i:^c4<fc5(CESL. 5 4mm1lilZ«)WL 

150'C-ei6^raSSI£JiLriE<S^#fco 
C0 0 8 4] lltSfiJae. 2 7&t;itR«!l3 0-3 2 

(iE«a>f^S) 

[00 8 5] 
[%1 2] 151 2 



J5^1 OA^mO^Stt: (fflJS) fl)M35I=. lll£Cg2 3 77 
$ p — ^ uxa-e^SJ*^ * ffi5;6<i . o g /cmS t jg: 4 

(O O 8 7] S|J60a2 9. ltKeiJ3 3~3 5 (MfilOft 

«1 3(Z3t-rft«i&Sl|X^'J-*fflt^r. Sgl£^2 8& 

[008 8] 
[%1 3] Si 3 









^9^J 2 1 T-#7t:*:%^iS, 


^092 7 


2 2 -e#7t:*::^^tSi 




iti!^J2 4'T»#fc>Lc75 


itm^S 1 


il:«^2 5-e#7tt(75 


lt^3 2 


W:«0!l2 6-C^fct><73 







lfe!fe^2 9 












imm3 5 





[00 8 6] mmmzB (^aoftsi) 



[0 0 8 9] 

lm^ 4] SEi 4 



9S 


















»m. uxmtxMi^ ^m<oy^ >^nsm. ^sfiesis 











[0 0 9 0] &.±<DmSki)>i>. tk.m(OP\/DF^mi^<» 



[009 1] HtSfigs 0~3 6SO^ti:(S0!l3 6~3 8 
( U ^•i7A^Jfe®Jfi<Df^S) 
iEHJfiffll 2 5 ~ 2 7 atfit«fi« 3 O ~ 3 2 VmzJEm 

tmmm2 8. zQsnsttmmsa^ 3 A-cmz^m^ 

Si 5(=^-f J:ai~Sa^-|*, J5^25 Aim. <iS58mma)7K 



(17) 



^812 OO 3-1 578 5 1 



h/2?x^;u*— TP*.— h = 1 / 1 / 1 (SSIt) jB^ 

[0 0 9 2] mmm3 0~3Z&lfttet9i3 6Vmz'J 
SaffJtaUfc^, »Sm3i£800mA-C^JhfilE2. 7VI: 
1&«S3 3. 3 5&i;tt:««|3 7-Cf9/=«/%$. 



750mA. $)|®mffi4. 2Vr-SSiE3t« Lfc^, »««3SE1 

ss^sn^gL^bo ^tz. m^9i3A^ 3GAiftt.«tm3 

mffiJtSLfc^. tt««iiiI1800mA-C«tJheffi3.0VI=a 

ftt?«>3ta-«ts*i-y--f^7ui:Lr. HHassofc 
«««ai 5f=35-r. 

[0 0 9 3] 
[«1 5] ai 5 





iEffi 








lli^«5 ati,PVA) 


II2S^£8 (P, PVA) 


300 




mmZB (Mn,FVA) 


J*iSte»J33 (P,PVDF) 


250 




it;|i^J30 Ofr^FVDF) 


^3^J28 (P. PVA) 


280 




^01126 (Co^FVA) 


^^(ii0U29 (G^PVA) 


250 




^01127 (Ni,PVA) 


I^^J29 (G,PVA) 


280 




i±:i;!0ll31 (CcPVDF) 


I^^i29 (G.PVA) 


250 




itJ&md2 (Ni,PVDF) 


^^6S^J29 (G. PVA) 


250 




itK^30 (Mn,PVDF) 


iti5^j33 (P.PVDF) 


50 




it;tiJ0^j31 (Co,PVDF) 


il:|jlf0lj33 (P.PVDF) 


200 


it«^38 


JtesW32 (Ni,PVDF) 


itK0lj34 (CPVDF) 


150 



•to 

PVA r/Wl/^ratigAtHJIIfiSi 9vmz:$^m^^&v^ 
•S C i ^ S'i". 

PVDF : /\V>^«BgA<PVD F-efe-SCtSS^-r. 
[0 0 9 4] Si SA^P,. SiaSi LT'J^'l'A'J -f^ 

L-C P V D F $ fflt^fcmfiii: il&^ittztt^m 3 6 

tKU e-^l'7';U3-;US/U>^f^8g«ffllxfc||JfiW3 

o~3 2<D*ssBja)'jf=^'t7Az:iJ?B}fti4, 25o-y--f^7;u 

[0 0 9 5] ^^«)4ia>B,=6^««:Lfc<t:C%. Jt^Ci 



^<r>m^iz^m'j'F-^M.<Dmmii<mmti*itzt)<. mi 

3 0. 3 2fl>*»Mfl>'J5^':7A:ijfeaitel=l4B«)&*i'5: 

[O O 9 6] 

igftlci&L^S^ (5 0%) 7?<OiEt«^j9c1±l=ff4i. i}^ 

T p V D F $ffli\r <tsg Lfctt*sa6i=it'< 5 o°c"e© 

3tJSS-9-'f f fc 1+ -5 X — g»©fiT * ^461= 
{S»-C#. SSS»i$^^l^;)(S«jSlg=2»;S.%$tt«t-e 



(18) 
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(51) Int. CI. 7 atJSlJIB^ 
H O 1 M 4/02 
4/58 
10/40 

(72)aiw# MT mm 
(72)ftK« ass 
(72)«Bw# m 

(72)«^# ^« IS:^ 

(72)«gS9 ttiS 

3?«ESBjt7tjmBrETg13Sl Bitft 

(72)^B^# # 

3?«»BltilT*^;5>lilr-bTa 1 »1 # « 



F I 
HO 1 M 



f-73-K (##) 



4/02 
4/58 
10/40 



D 

Z 



(72)«M# «iR 

3E«SBtim*^^*^Br-tTBlSl'^ flc 
B a«f^»f B ItPSEBf 
F$— A(##) 4J002 BE02W BG01X BG07X FD02X 
GOOO HA08 

4J100 AD02P BA10H BA16H CA31 
HA11 HC27 JA43 

5H029 AJ03 AJ05 AK03 AL02 AL06 
AL07 AL08 ALII AL18 AM02 
AM03 AM04 AMOS AM07 CJ02 
CJ22 DJ08 EJ04 EJ12 HJOO 
HJ02 HJ14 

5H050 AA07 AA08 BA17 CA07 CA08 
CA09 CB02 CB07 CB08 CB09 
CB11 CB29 DA02 DA03 DA11 
EA09 EA23 GA02 GA10 GA22 
HAOO HA02 HA14 



